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IF I FAILED.. .WE WERE ALL DEAD MEN 





LASHED TO SHROUDS 
OF SINKING, 
BURNING SCHOONER, 
SAILORS SEE HOPE 
OF RESCUE FADE 



U "The dream of 
my life, for which I had saved since 1 first 
went lo sea at twelve* had come true!' 1 writes 
Capt, Hans Milton of West 111th St., 
New York City* Hh I was making my first voy- 
age as master and owner of my own vessel* 
the two-masted topsail schooner "Pioneer,' 
when the hurricane of last September caught 
us 400 miles off Nantucket* 




© "We were pumping to keep afloat when we passed into 
the windless vortex of the storm where the waves were leap- 
ing and jumping crazily and where they crashed in our com- 
panion ways and filled the ship beyond hope of sav iug her. 





© Slowly, 1 saw the ship turn! In her last hour afloat, all of us and the cat were 
saved from the sinking, burning 'Pioneer' by those fine seamen of the United States 
Liner + American Banker' and b> the power of two tiny "kve ready jrah DATED bat- 
teries that stood by us in the blackest hour of our Jived / 1 _ 

i%w) 



FRESH BATTERIES LAST L0NGER...^W /^^ DATE-LlH* 






£XT*f rf 



The five of us and the cat scrambled aloft for 
Our lives. Our deck-load of lumber kept m 
afloat and without fresh water and w ith al- 
most no food we lived, lashed to the r igging, 
for three endless days and nights. 

i0 ,P Onte a steamer hove in sight— but fail- 
ing to see our distress signals, went her w aj . 
At 3 a, m. on the fourth morning steamer 
lights showed momentarily over if wild 
sea. We rigged a huge ball of sails and blan- 
kets, soaked it with gasoline, EnucbeJ it off 
and hoisted it aloft. 



©'•But the steamer did not change her course* She thought we were 
fishing. The wind blew burning fragments back on the ship setting 
her afire in various places, i could see the stern light of the steamer 
going away from us. Ij I could n 't slop her, tie li tre all dead mini I 
climbed to the fore-top and in desperation pulled my flashlight 
from my back pocket and in Morse code signalled ^Sinking... 
SOS... Helpr 
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You See Finer Quality in Every Detail! 



mVttfVAHD fQl'IPMENT on “P* 

Luxe' 1 mnlfli at um extra cut— 
PtrttfitJ Hfniott Unirol Shift- 
InlwItbAu fg* M tih TnnimlMknr 



N*W A MOL , A, STEPL Olf 
BnHtdai^n known, ftlve-P] ymnu rh 
a wondnful dtw rtd«, Am*l* Sml 
It I IlC H*w rrm_rrr[ pf TTiftDlllMTfty. 



1. 114-uidi Wheelbase. 

2 . Thrilling High-Torque 
Engine Performance with 
New Economy. 

3. Perfected Remote Con- 
trol Gear Shifting. 

4. Amola Steel Coil Springs* 
5* Ingenious new “Safety 

Signal” Speedometer* 



6- New Streamlined Safety 
Headlamps— greatly in* 
creased road lighting. 

7* Time -Proven,, Double- 
Action Hydraulic Brakes. 

EASY TO OWN . . .your present 
car will probably represent a 
Jam? proper lien of Plymouth ’» 
low delivered price ... balance 
in tow monthly Instalments. 




PLYMOUTH BUILDS 

ripri Am p a pn newroadking" 

L/lIVU NEW "DELUXE” 



Tilt CHEAT NEW UM PCVMOtrTH ME LlXK f niir-llmir Touring Sedan.*. with completely mat -proofed Safety-Steel hotly. 



pi 4 QV Tn PJTV "Pttroll dtllmA] Pflrn" Include (rent Tiiiujjonirlon local Uih, Lf any, not Included, riec-r^ur riym- 

Ju/lO I DU 1 ind nu bumpcir, bumpcrtuiidMpihi *Uth ilniltr Hit ]w;*l drLEvtOrd pflrrt PLYMOUTH Me VISION OK CHAVS- 

wliw], lire anJ tubr. rut Control tnr htwHIJht beam wMh Indlntut ait L£ R CORPOR. AT [ON, UcIbDll, Michigan. 

Ifitvrumrnt parrel , »h- 1 ny in fr^fn «u 4 Prttr. sun vi*er, Hf»rr filtw an 4 - 

big, trunk mpmc* ( 19. 4 ^ u bic fwt). Ply mouth * 1 R(w J fcLnfi” m . Kirin Hart >1 TUNE I M MAJOR 1 BOWES' ORIOI NAL'AMATEU R WO UR. COI4J ■«! A 

SMUV'Dr Luse" fflOdell Sllfihlly higher. Prlcn Include all federal luxe*. NETWORK, THUPtS , 9 TO IO P.M, EASTERN STANDARD TIME 






rttMOUTHS 

"fa CAB 
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B ell 'Telephone 



The people use the telephone — in 
this country nearly everybody. 

The people operate the telephone 
—about 300,000 of them in the Bell 
System. 

The people own the telephone 
business. There are about 750,000 
owners of Bell System securities. 

All of this works together to give 
you the best telephone service in the 
world at the lowest possible cost. 



H-'Jhfjr mitinff to ad Fert turrit Hi'pufiffH /^OjJidrrr Mrchu flies 
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Going Nature One Better 

QEED catalogues could tell amazing stories of plant 
L ^ wizards who produce big-eared corn from pygmy 
parents, who rob the marigold of its rancid odor and 
give it a chance for popularity, who tour the world in 
quest of a sweet pea that can keep its chin up through 
a hot midwestem summer. Seed men have learned 
new ways of tricking nature into producing lovelier 
flowers and tastier, blight -resistant fruits and vege- 
tables. “Shock treatments’* create new varieties by 
forcing a change in the chromosome balance; seeds are 
treated with X-rays, heated to the point of cooking 
and then quickly cooled. Small plants are drugged 
with an extract from the autumn- blooming crocus to 
shock them Into new life forms. An article in the 
March issue will tell you how seed scientists on safari 
and in the laboratory are “Going Nature One Better / 5 



C HOOTING a Technicolor movie 
K J is not just, a matter of pointing 
a big camera and Aiming what 
color .is there* Hollywood has to 
choose its colors first to create the 
right mood— pastels, hydrangea 
blues, daffodil yellows for the gay 
musical play or romance; sepia, 
maroon, olive for the serious dra- 
mas, bold colors for exciting high 
spots. An article next month, with 
eight pages of Coloroto photo- 
graphs, tells how color pictures 
are made. 



Cattle Rustlers of ’39 

OUSTLERS were getting away 
with calves and leaving no 
clue — not even a tireprint or foot- 
print. It was all very baffling un- 
til detectives raided a suspect’s 
camp and found a man’s shoe with 
a wooden plate on the sole carved 
in the shape of a cow’s hoof. Cattle 
rustlers still do a mill ion -dollar 
business, but they still get caught, 
as you will find in a story in the 
March issue. 



“Hot Papa” 

IANDIXG gear snarled* an 
army plane tumbles across the 
runway in flames, trapping the pi- 
lot in the cockpit But the airport 
eont rol t o w e v was looking for 
trouble and “Hot Papa” is right 
there wading through the fire in 
his asbestos overalls, Follow the 
thrills of the airport crash wagon 
in “Hot Papa to the Rescue/* ap- 
pearing in the next issue. 



PubUshRd monthly by POPULAR MECHANICS CO-, -M East Ontario Street. ClulCttGO. U. A Single qupy in Unltd filaies. 
55 cent? ; r.SO ft jwitr. |4 .00 cot two years, <5.(N> Tor three years in Ussiltnl fstatw and p«»«WDn«. Canada. Nwfminiiland. Labrador 
and countries of the Pan-American Postal ttnton IncludEm Spain. To all other countries add Si no a year estra for oversea); postage. 
Cfa&nges In address must lw reported to us immediately to eliminate delay. Entered as Second class Matter. Sept. is. tooa. at the 
Pirnt Olflcr al Chicago, mined*, under Act of MftrOh 3, Entered its Second Class Matter at the Post OftlCs Department, Canada. 

Copyright 1939, by Popular Mechanic* Co. in Ure United. Stolen, Australia and ItJlttCh 



4A 



POPULAR MECHANICS ADVERTISING SECTION 




Tt *9 w/er to drive through Winter’s ravafles with a 

PyfftSI treated cur. \*w c.it or old, engine (allures, 
break downs, freeze ups art f;ir less likely. Itccnusc 
I'yrnil shields and safeguards each vital engine part 
that undergoes great strain, Every PyrnlJ- sheathed, 
bearing, shaft, cylinder wall, piston, valve and allied 
part workft better. Operation in smoother. Power 
greater. Your engine gets the “break” It deserves 
when winter tosses on Its overload. 

PyroJI gives you easier starting, too. Parts spin quickly 
through sluggish or frozen grease and oil. Saves your 
battery from excessive drill n . Here’s on extra advan tage 
you'll greatly appreciate! 

And Pyroll ia economical, A few ounces in gas tank 
and crankcase reach the whole engine Interior, Costs 
but a few cents. Often saves you the tragedy of 
cosily repulrs. 

Be au le this winter. Be economical. Get Pyroll In 
your car. at once. Sold everywhere at service stations 
or your garage. Manufactured and Guaranteed by 
Pyroll Cnmiuny, W . V, KlJder, Pounder, 52 Pyroll 
Bldg,, La Crosse, Wisconsin, U. S. A, 




NOTHING FINER FOR 
NON-ABRASIVE NEW 
CAR BREAK INf 

RIBUTORS: 

II EC K AND MAIL 
COUPON POR FRAN- 
CHISE FACTS. 



PVROrtr COMPANY. 

H Pyroll tlidg,, LaCreiv*. Wit.. U. $. 3* 

Pkutu irmi Bulletin on the rare of my car in winter, 
□ Also send detail* of your plan for Distributors. 



Elaine. r . . , . „ 
Ailtlinj . , , . 

City , . . 
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Vacuum Booster Creates 



Cettrl ort shifted by u pi'iCon within the 
vacuum cylinder, mounted at the rear 
of the tran imr rsion , The mhart mhif ting- 
lever at the steering wheel controls the 
travel of the piston, Shaft* and rtgid 
links, instead of flexible cables, transmit 
mooiflHnK of /he shift letter to the 
Vacuum control valve* 




"CHEVROLET'S THE CHOICE" 



A steerin e-column gearshift that uses the power 
of a vacuum cylinder to shift the transmission 
gears is one of the outstanding motor car im- 
provements for 1939 introduced by Chevrolet, 
and available on all models at slight extra cost. 
The vacuum shift is controlled by a short lever 
directly under the steering wheel, within finger 
reach* Because the vacuum 
cylinder supplies 30 per cent 
of the energy required, the 
driver can shift gears at a 
touch of his fingers, 

A slide-valve within the 



vacuum cylinder controls the shifting mechanism. 
The action h so exact that the driver is always 
in complete control of the shift; in fact, he can 
“feel" each stage of a shift, as with the floor- 
board lever* 

The hook-tip between the shift lever and the 
transmission is so solid that gears cart be shifted 
entirely by hand power when 
the engine is not running 
and there is no vacuum*— 
Chevrolet Motor Division, 
General Motors Sales 
Corporation, Detroit, Mich. 



W'lfurn wruNfip to adcMUcn pit ate mention Popular Mechanic* 
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Amazing values ifi circu- 
lar saws for your home 
workshop — KEYSTONE 
made by DISSTGNl True 
running , long-lived* They 
fit your machine, suit 
your work. Designed for 
fine craftsmanship at Low 
cost. Ask your dealer for 
Keystone Home Work- 
shop Circular Saws — 
Made by DLsston. 



Cross-cut; Combination 

6" (m" hole] * , . Si -TO 

r or hold ... \.m 

Hr 

W‘ l%", 3 /r hole) 2.40 
{Rip saws slightly i&tyrr) 
Also Hollow' Ground* 
$3.00 to $5,00 

TW* H-k'Lilv 0*1 It ts Unii^dl 

r..r «4h,ri-.. write Hr Fin 
£i, ..biuii & L-kjtih, L14., V<i»uih.o, I 'ij r ade 





Trimming inlay 
tli Ft w ith 1 Bijuuic 
board 11 made of 5/32" 
plywood* w ith n strip 
to hr table slot clinch- 
tacked to bottom, 
and with cross pieces 
squared to saw. 



SEND 

COUPON! 

Completely reviled 
I hsptoa Suw, Tool end 
File Manual. Ifi 
contain* u number of 
hints like the one above. 
Tel It how lo chnosc 
Iiwii to joint, «£[ *Tid 
sharpen saws; and ones 
of other kluJ* r4 tools. 
Many illuilrMtioni. 



Htnry Disstun & Sons. Inc. 

ill Teoony, Philadelphia 



JT - C . 



A ddress, 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will fate master you? That's a question deserving 
your honest answer. . .right now! Actually it is largely up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
T^il success by providing you with the comprehensive, specialized training 
for which it is so famous. Choose your field * . * nowt Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 



Opportunities in 

Traffic Management 

The field of Traffic Management offers real opportunity 
only to the man who knows, Spure time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalk-tramed 
traffic managers — in the railroad^ truck and industrial 
field — now command salaries of &TG0O.OG to $5,000.00 
a year — and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 

Law for Business Success 

And it isn’t necessary to practice law to get this 
Success. In fact probably most of the men who study 
law today have no idea of taking the liar examination 
or becoming lawyers — they want law training to help 
them master men and situations in business. You know 
that— * 

<I) the man with legal training is a leader- — not 
a follower. 

{2) legal training keens your mind— dears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

(3) knowledge of law simplifies the complications 
of executive work, 

(4) Many top executive places are filled by men 
who have studied law. 

No matter whether you are in a big corporation or a 
small business — in a city or a little town — q practical 
knowledge of law can hardly fail to be of real and 
vital help to you in making a more successful career. 

In every state in the union you'll find law-trained 
men who came up th rough LaSalle. What others have 
done, you can do. 

And LaSalle offers either a full law course leading to 
LL, B. or a shorter business law training — whichever 
you prefer. All text material, including valuable 14- 
volume Law Library. Training comprises the most 
effective features of modern law instruction. 

Executive Training 

Executives who are efficient managers command re- 
sponsible positions and good incomes. And the need for 

■ <•>■■■»■■ ■■■■*!■ Hi 



trained executives is growing rapidly. We train you 
thoroughly at home in your spare time for every type of 
executive work — teach you the principles and practices 
used by our most successful business leaders and help 
you develop your management capacity — by a teaming 
built with the aid of outstanding executives. 

Become an 
Expert Accountant 
The Profession That Pays 

The demand for skilled accountants — men who really 
know their business — is increasing rapidly. New state 
and federal legislation requires much more; and more 
efficient accounting from business — big and small, Cor- 
poration s are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law, Organization, Management,. Finance. Men who 

E rove their qualifications in this important branch of 
usiness are rapidly promoted to responsible executive 
positions — given an opportunity to earn real salaries. 
The range is from $2,000,00 to $10,000.00 a year — even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thorn understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 

f practical application of these principles— tJua without 
osing an hour of work or a dollar qf pay. 

Your training will be under the direct supervision of 
a staff of legal, organisation and management special- 
ists, business efficiency engineers and Certified Public 
Accountants, 

^Prel i minary k no wlcdge ofbookk eeping is un necessary. 
We train you from the ground up, or from where you. 
now are, according to your individual needs. 

Mr. Salesman: What’s Wrong? 

Why aren't you making more sales — more money? Is it 
you — or your proposition? Check tip first on yourself. 
Other men — no better than you — have found their 
earnings jump and stay up when, they trained with 
LaStiLle. Literally thousands of men — many of them 
years at the game— have increased their sales volume 
and earnings through home study with LaSalle guid- 
ance. Sound— practical — usable — right from field ex- 
perience. Train for top-notch production with LaSalle. 



iiftiai.i]iaiaiBflaBavaaiaaasiii0i ■■■■«■ i ■■■■■■. ■■■■■■>■ ■■■■■■BBiapa.i-aflaai-aBBBIBB aaBsesssaBBB'BB ■■■ ■■ I A 

LASALLE EXTENSION UNIVERSITY * C ?n mSfi Sn N C E Dept. 264 - It f Chi ca go 

I would like to have your special booklet — without any cost or obligation to nrue^-about nay 
opportunities and your success training in the business field I have checked. 



□ Higher Accountancy 

□ Law; Pedree of l,t.U, 

□ Traffic MunsMttmrnt 

□ Modern Ssilearn unship 
D Business Management 



n Commercial Law 
D Expert Hoo k keeping 
D C- P. A. Coaching 

□ Industrial Management 

□ Modern Furemanslilp 



□ Business English 

□ lluiinrsi 

p Effective Sj* . 

□ Steootypy T rl X 
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it urns light in n uiilderhess 



fl l was stuck* A wife and three kiddies — and the same old pay envelope. I 
couldn't see a thing ahead except the same aid grind. Then one day J read an 
I, C, 5. ad. The coupon fascinated me. A new idea struck home — it was light in 
a wilderness of darkness to mei Today, because \ mailed that coupon two years 
ago, I am a trained man — making a trained man's pay!* 1 

Nearly fifty years ago t the International Correspondence Schools were established to pro- 
vide sound educational facilities to men unable to attend resident schools. Over five million 
dollars have been spent in preparing textbooks and keeping them up-to-date* Today, you'll 
find I , C. S* graduates holding leading positions in every field of itusmess and industry. 

12 INTERESTING FACTS A&OUT THE WORLD'S LARGEST EDUCATIONAL SYSTEM 



first student enrolled, 

October 16, 



3891 



TOTAL ENROLMENTS 

December 31 , 1891 . . IIS 

December 31, 1895 10,105 

December 31 , 1900 251,310 

December 33 , 1920 2 , 273 , E 93 

December 31 , 1937 4 . 332,364 

20,000 pieces of mail leave the 

L C , S* daily* 

Average dally postage bill on 
outgoing mall, ( 500 , 

More than $ 5 , 000,000 has been 
expended In preparing end im- 
proving I* C. $. textbooks. 



M or# than 60 ,000,000 pages of 
printed study text are Issued to du* 
dents each year. 

More than 500 colleges, universi- 
ties and other resident ichooh have 
purchased and are using 9. C. S. 
textbooks. 

237 railroad companies and 2550 
commercial and in dust rial estab 



Ushments have made agreements 
with the I. C, 5. for educating em- 
ployees. 
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CiilifarnJa, My 1 , C. S. l rac- 
ing, pi uL Ripen vnea, -quAll- 
fltdt me to plait larger build' 
i n-n projircfs. The inlirlar de< 
lign qF lame pi she Fprqti 
room', of th* rei-iqufeltcJ i, i. 
Ci'ty pf HvfrQlulv w«i 
Oft* of tfe*U, 

J. Raymond Wye It. 
ibi- Aitqilti, CjFif. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 



Without CNTst or 
Why/’ am! full 



a 



n 



At ■: Litm rufrtl S »r*f 
BuiLrlroi i'Jn lima ting 
t-An trac fnr and Hfeiuilrr 
H i ruirLiiral lFruJi*’Ei!Ln 
LUfiJ Ktifcitrt** 
^liitRteiiuinl «r ItiTPitlbiM 
Mlr'-i- S I" i :k.I r :ijfi[|f*r 
Kt^c t jxi! I, inHtsn.it 
WrlJin#. I.tn't rir- jin! tiikn 
?i::np Bliir print n 

I 1 ml Tr'-jiiiELflDt of Mitt* I ■ 



BOX S F 4 1 - J , SCRANTON, PENN A. 

obligation, please *en,ri me a cop; of your booklet 
particular* about the subject b*ft>r? which E have 

TECHNICAL AMD J N DUST ftl A L COURSES 

p c 'thUiHierrUI R^riaerutbu 
C j'Etita&iAg □ Kirara Eli unit 



[j Mjrirl MptDlE WnflirT 
□ IkuIttjiiLrtH-'r 
p 3 r Lif-arniiJi Kiiginrr: 



L" lltiiJiuMR XfnnmwMr<ni 
J UrliUl rta .1 Mnu»Kr lurm 
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: A'lvi-rH'-Lo t‘ 

□ OlHCSTrC sc 

j Afltnaw 1 I ttr %n nt* k , 4 ip( 

I Jaw nisi* 



P V miliar inn 
S. Vhi| in* 



□ llrjun* 

8 Ait I jari.lir i-intru 
f' t pstsn KagUrerr 

tllr^Ttrir litttJiJier" 

. □ ^fni-Lii" J-jlnilipt-T 

□ R, It, Ij’ii'irfiSLn ivm 
P IS. It, ££*# U*M EUrrn-iu*ii 
fj Air itnii.' -i Li. It. ^M-nnlium 
I. E E kph Tk'nj- JlnfMU'i'rlni 

p OKHl Finpeiin^riija 
TRAINING COURSES 
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C Fin“< 1'aw f ’nllt'iff' iHyisj^r - 
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P naul T>JP-Ihh 

D Civil J*HfVJi-r' p MkiI i * i pU- •• 
P Itailvrn.v M;ill 1 'I«tL 
EMCE courses 

Z FiroUi a ill ( TwiJt pry 
! Tfa I to" in afui S J (tlritrrkt MmtKE'' 



11 Who Wins and 

marked X; 



Z -S ur v r j.- 1 me anil NlapjaltHt 
P JLra lef Ivlkfinv^T 
Z BrUig-r and OiiU-liM FiammsaD 

g f Tirnmlrv LI rfairn>«.jr 

fund Mining 

Slliih I'urrtiiaji Flirt* litiwinj 
J N ' i|Hi" P'.'Si 

1 it! t(ip Miuitrf ^ -i uTiata 
A f A.a.ufn ,- l nrLnc 
ABri"Ltl' , :.!re 
1- rblt Urturiq 

Z CntLltrj. Ftmiiflrt 

B lirikiii* Hi-IithiI -■’I,Iih:. IA 
Ilia i> Srl iH.iL ^ail’jirirtH 
a 'cilL^air 3 'rr jna rulfl'lii' 

. Jltu^imrlbg 
Z I V r tk-Hjdtsfii 

,j LrCLr-rLp*- Slujw- Vanin fl ^ie«n 



Ijirnl. t >k.rrir«B 



.VlTHT' ... 



-*4fr,.„ IlWrsJi.. 

Staff. 



L 'rfjf JVr .'J’fj; paxitian 

I r yr-u ffw Hfl' In CfJUrjifv, irrd tkii -'fnu 1 - n fh- /HNTWiilisnair i'Krmptimlr’rtf Iffk'-iyfj. C'MHMtftf >i Um(ld» 

// iHjii r-«irf/ in HngStw4, nin|Hiai ?» /, (\ 7 1 KinpnrWs httnfo*. IP C- ? f uoltiiuf 



.IFarafrrjlE, Ctfniafir 



irin-TT writing to rrefryrfwrs PvpuinT Mcrftdnli’fl 




1QA 



POPULAR MECHANICS ADVERTISING SECTION 




SMOOTH'QH 

VjJoA/ 



Now Ready-SENT FREE! 

NEW EDITION — 25“'° more diagrams 
and information — a veritable 
encyclopedia of good repair 
practice 



SMOOTH-ON 

CEMENTS 



j<* tha 

Motor Cara»d®oai, 
Home, Factory 

power Plant 



T HIS Handbook enables anyone to make 
countless home and auto repairs quickly* 
easily and with assured success, By following ite 
instructions and diagrams, you can stop leaks of 
water, steam* gas, etc.* tighten loose parts or 
stripped screw's or nuts, anchor parts in wood* 
metal or masonry* make wet cellars dry from the 
inside* make water and weatherproof joints, etc. 
For over 40 years the Smooth-On Cements 
have been used for many repair and construe- 
tion purposes In powder plants, factories and 
homes. The Smooth-On Cements are being con- 
stantly improved by laboratory experimenta- 
tion. For example, the hardness, strength and 
working time of Smooth-On No, 1 have recently 
been doubled. Easy to apply. Just mix with 
water* 

The new' Handbook is up-to-date with new 
uses found by test and from the experiences -of 
the many Smooth-On users, 

MAIL THE COUPON for YOUR COPY 
and get Smooth-On from your hardware store. 



SMOOTH-ON MFG, CO*, Dept. 37. 

574 Go in muni paw Ave., Jersey City, N* J. 
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Initialed hand l es personal bo Sawing bag . , - 277 

Stretcher hol ds article* taut while drying .-.2&5 

New c ages for cammes * * . ...... ....... *287 

Sotving homt problem* , , * , » « . 2 gfl 



PHOTOGRAPHY 
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IMPORTANT NOTICE 

II is the intention of this magazine to provide Its reader* with 
Information regarding the latest developments tn the mechanica] 
arts. We take no rkkponiibEltty as to whether the disclosures OOn' 
tilned Jn our articles are coveted by patents and advise readers 
to JnvCfitLSftte this subject before immiig. using. ar selSing any cl 
the products, machines, or processes described, in Order 10 avoid 
possible llnbillty far patent infringement, 
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I Am Getting Ready to Earn More Money 



. . . Preparing for a Bigger Job 



I am a student of the American School, Chicago. 
A little more than half way through my course — 
already my increased Knowledge has brought me 
mrnotion as a result of the hour or so a day I 
ave been spending getting acquainted with the 
principles of the work I enjoy. I use only part 
of my spare time, so it doesn’t interfere with 
my home and social life, and certainly helps me 
on the job. 

You Can't Win 



l have been surprised at the practical manner 
in which even advanced work is explained. It 
is a lot easier than I had expected, I only wish 
I had started this plan of getting ahead a few 
years earlier. But when I was IB to 20 1 felt pretty 
sure of myself. I didn’t take enough stock in 
what more experienced people told me about 
the importance of being thoroughly trained for 
the job I wanted. 

It You Don't Try 



American School, Dept. G245, Drexel Ave. at 58th St. f Chicago 

- — „ — . — „*CUT ALONG THIS LIKE 



Try a Lesson Y ourself — No Obligation 



American School, DcpLG245, Drexel Ave. at 58th St., Chicago 

l have r-tifrcJcef! lijf line or ITCWJt in whlfh I wuUlil Uknj » flejnu job. FlmiK mr without axpCau’ or 
j?ai3atioe my intct a copy ot your Bulletin and tin early lesson in the fleltl I have selected. 



n Air Conditioning 

□ Architecture 

C Automotive Engineering 
Q Automobile H*pal rlna 

□ BoO k hot p i ng end 

C q F t Accounting 
C Duiintn Minigtmtnl 
D Citril Englnttrlng 
n Aviation 

□ Contracting, Building 



□ Electrical Engineering 
j 0 rote l Engineering 

Q Grafting end Detig nlng 

□ Electric Refrigeration 

□ Heating, Ventilating. 

Plumbing 

G Pr»fttilon«1 Accounting 
tncl, C, P. A, Coaching 

□ High School 

C Higflwljf Enginiorlng 



□ Law 

□ Liberal Art* i College 

□ Mechanical Engineering 

□ Merchant! Ill r>H 

□ Private Secretary 

□ Radio and TaleviaFoni 
Q Sll«min»hip 

D Shop 

p Steam Engineering 




Njmc 



Age.... Occupation 



Street 



City 



Stats 
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© i'm doing swell in radio 

MARY AND I ARE TO BE 
MA&RIED N£*T MONTH, 
RADIO IS A BIO BUSINESS 
AND GROWING FAST TAKE 
M¥ TIP AND GET INTO 



TOM 




HERE'S PROOF 

THAT MY TRAINING PAYS 



J. E- bnllh. PrttiAnl. 
NiHanilt ff-vj-i,", Imlltll'lg 

Hr fcuF 'l-lr-rrl^l I lin - rfvrTi r 
PHittji "d mitf-r lira 

ft r L'rr K Im IniliiMij. 1.1,1..-, 
mi &l -J hill l • 




$50 Monthly in Spare Time 

“1 wort; on Rudio part time, still 
holding my regular job. Since en- 
rolling seven years and, I have 
averaged around $110 every month, M 
JOHN It. MQRISSETTE. m 
Valley Street, JHaneheRlor, N. II. 



Makes 550 to S60 a Week 

■’I am making between SHli uurl 560 
a Week. after all erjlfinHPf. are paid 
and I ahi gelling ;sjt (he Radio 
work I cun lake care of. thanks to 
N. R. L" H. W. SPANGLER. 
1 2-G Lj S« Gay St„* Knoxville, Tenn. 





Operates Public Address System 

"T have a luisition with the Los 
Angeles Civil Service, ope rati Tip the 
Public Address Syslem in the City 
Hall Council. My salary is S 1 7 f> a 
month." R. H, HOOP, R. 136, 
City Halt Los Angeles, Calif, 




I HAVEnT MAt> A BALSE 
IN YEARS - - GUESS l 
NEVEH WILL - - l*M BEADY 
. TO GfVE UP 



BUCK UPTOm, WKV N 
TRY AH INDUSTRY YH A: 
GROWING --WHLPE TH I 

more opRottriiNn 





Radio offers you many opportunities for w<?l 1 -payUri g spare lime and full 
time jobe. You don’t have to give up your present job. leave home or 
^penij a lot of money to become n Radio Expert, I'm so sure 1 cK|] train 
you at home for n wood Radio job that I agree In writing to refund every 
penny you pay nu- If you are not satisfied with my training when you 
ii uish . 

Get Ready Now for Jobs Like These 

Radio broadcasting stations employ engineers, operators, station man- 
agers nnd pay up to t^.OOO u year. Fixing Radio pels in apart? tame pays 
many $200 to $JWin a year — full time jobs with Radio jobbers, manufac- 
turers and dealers as much as $3rt, $30, $75 a week. Many Radio Ex- 
SK^rts open full or part time Radio sales and repair businesses., Radio 
manufacturers 43 mc! jobbers employ testers, inspect ora* foremen, l-tiki- 
netins, servicemen, and pay up to $fi,050 11 year. Automobile, poIEce, avi- 
ation,, commercial Radio, loud speaker systems are newer fielda offering 
good opportunities now and for the future. Television promises to open 
many good jobs soon, Men 1 trained have good jobs in these branches 
of Radio. Read how they got their jobs. Mail coupon. 

Why Many Radio Experts Make 
$30, $5€, $75 a Week 

Radio is young— yet it’s one of our largo industries. Mere than 
uun homes have one or more Radios. There are more Radios than teie- 
phones. Every year millions of Radios get nut of date and ace replaced. 
Millions more need new tubes, repairs. Over arc spent every 

year for Radio repairs alone. Over ri, GOO. non- auto Radios are in use: 
mure arc being sold every day, offering more profit-making opportuni- 
ties for Radio experts. And RADIO IS STILL YOUNG, GROWING, 
expanding into now fields, The few hundred $3fL iJiKi, Una. week jobs 
of 2b years ago have grown to thousands. Yes, Radio offers opportuni- 
ties — now anti for thu future! 

4 et 7 acU aOvut THE TESTED 
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SHU gosh, i DIPN'i 

UMOrt YOU LW THOSE 
SWELL LLOTH£& AND 
THAT SNfrPPT CAW, 
SOMEBODY LEAVE 
you A MILLION 7 




WELL. TOM, I &ECUJE DID 
NEVER GET ANyiNHERE 
UNLESS I PICKED OUT 
A BUSI NESS'WIIH U3F5 
OE OPPOftTUNITIfS AND 
TRAINED MVSELf FOR 
IT ■- SO I PICKED 



Q ONLY A FEW 
MON 1 US AGO 
YOU WTRE 5LAVIN0 
AWAY AT THE 
SAME J0& AS THE 
FLE&TOF US. NOW 
LOOK AT YOU. 
HOW COME} 




YOU HAVE THE SAME 

chance Tom, a&out a 
YEAH AGO i SHOWED 
YOU A BOOK FROM 
NATIONAL RADIO INSTITUTE 
TELLING ABOUT THE 
OPPORTUNITIES AND FUTURE 



Hi, IN RADIO, AND HOW OTHERS 






OH HAFlC Grail} 
MfchF.y N Amy Dhl 
at the many 

i,h ^ f. R Ntw ANfi 
(Dcwihfr y w*nche:-. 
or f^dd j'mi«'Jino 

TO *«**& fOH 
TH AT F H C E BOO* 
aiBi+i jvaw / 



fD Orl TOM I TS WONDERFUL 
KOVY FAST YOU'VE GONE 
AHEAD UN RA&lO WE 
NEVER COULD HAVE 
GOTTEN MARRIED ON 
WHAT YOU WERE 
GETTING BEFORE. 



OUR WORRIES ARE OVER. 
I'M MAKING GOOD MONEY 
NOW, AND THESES A REAL 

future ahead for us 

IN fiADtO 





Many Make $ 5 f SlO, SX 5 a Week Extra 
in Spare Time While Learning 

Tli e day you enroll, in addition to our regular 
Course, I start sending Extra Money Job Sheets, 
shew you liow to do Radio repair jobs. Through- 
out your training I send plans and dlreciions that 
made good spare time money — $200 to $&®0 — for 
hundreds, while learning. I send you special Radio 
equipment to conduct experiments, build circuits. 
This 50-50 method of training makes learning at 
home easy, fascinating, practical 

f Also Give You This 
Professional Servicing 
instrument 

Here is the instrument every 
Radio expert needs and 
wants — an All-Wave* All- 
Purpose, Set Servicing In- 
strument, It contains every- 
thing necessary to measure A. Claud DAI voltages 



E. SMITH, President, Dept* 9BP 
Nation*} Radio Institute, Wa«ll I ftgt dfl , D. C. 

O^itr Mr. Smith: Without olilitfJMing rat*, 8i<nd "‘Rich Re- 
ward* Hi RULdlo," VL-talt-ln points t)Ul Ihs Unit atnl full 

IjS'iKs opiWI'ltLniijfiK In Kmf |n j,nd Flplsirlfe yi>ur ItO-'il'Tj melhnd 
i.e training mull eli honn in nparv tfim Iti hr imih tin Elio 
ICitpufLii. iPlfmee Write T’IeiI nly. i 



xami;;,., i* aqk 



and current; to test tubes; resistance; adjust and 
align any set, old or now. It satisfies your needs 
for professional servicing after you graduate — 
can help you make extra money fixing sets while 
training. 

Find Out Whet Radio Offers You 

Act Today, Mail the coupon now for “Rich Re- 
wards in Radio/' It’s free to any fellow over 115 
years old. It points out Radio's spare time and 
full time opportunities and those coming in Tele- 
vision: fells about my tra inf ng in Radio and Tele- 
vision ; shows you letters from men I trained, tell- 
ing what they are doing and earning. Find out 
what Radio offers YOU! MAIL COUPON in 
an envelope, or paste on a postcard— NOW! 



J. E, SMITH, President WM 
Dept. 9BP m 

N-jlional Radio Institute ^ 
Washington, D, G, 



HAIL 
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afaeTDOLS and Other 

equipment 

Jiiven When tyou Starts 



(ome to WASH IMCTONI 



T f Am TfrF a Fin* nfltir rusiysn 

CTiriuiln E*rn!wi| Sutataqtl*! Silwkt 

p.inilhjll' for tr>iln#ij IrttH hJld wrilT.Kn In riAlEtf. ICHAU- 
r.mi II-.J InMItdlinnil 6"lr1- in ^ m-nnl llu--Un.Fn 6D 

jfc.L luirel mi iup!te:i'- l"lkit*ih*Tit Pervi.-n IRL£ cd <±tcn 
•r IhJ-it- Nf-v,' d i ’ . Um- atari F<b ^"I 11 . UjL. 

\or I'RE-ft! LEWIS HOTEL TRAINING SCHOOLS 
Dlrllltn WTC-«t W«hlnjl»M. P, C. 



Let me train you as an expert Draftsman 
until you are holding a good-paying position. 
Trained Draftsmen command good salaries. 
I'll prepare you on practical work to get re- 
quired experience as I have many hundreds 
of successful students. 

Drafting Offers Big 
O-P-P- 0 -R-T-U-N-l-T-Y 

Drafting is a profession that offers you BIO oppor- 
turn tics and MANY of them. When you become an 
expert Draftsman, hundreds of industries will be open 
to you to enter. You will have opportunities to get 
into ELECTRICITY, AVIATION, TRANSPORTA- 
TION, AUTOMOTIVE WORK, BUILDING CON- 
STRUCTION, MACHINERY and many other Helda. 
Almost every industry offers chances for a better job 
at better pay and shorter hours. 

Learn At Home from an Engineer 

I'U train you at home in your spare time in a few 
months by my proven- practical “Wort-Job ' Method, 
at low cost and on easy terms. You don’t need any 
previous experience, 1 give you actual working expe- 
rience by my individual training method. Lack of 
higher education need be HO drawback. High School 
education is not needed to start. 

ALL Working Tools Furnished 

Mail the coupon below today for FREE book, "Success- 
ful Dr aftsmanship’ 1 ’ and full details of my practical 
Training Offer that includes Professional Drawing 
Instruments, Drawing Table end supplies ell without 
extra cost. Mow is the time to prepare. Don't wait 
another day- Send, the coupon NOW for FREE B&i'-k. 

send for <0 Get My Proven 

I if . Pay Raising 

Plan 



BOOK 



ENGINEER DOGE, Oh. 3372 , lilfertyville, III 

Scud me your free book, “Successful Draftsman- 
ship/ 1 Please etplsin how you assist jroUf graduates 
to good positions us ilfirtjfntft. 



Addeen, 



Town , State . 



Prepare NOW! 

YOUR TIME IS 
WORTH MONEY 



I2wieks 



■strain 

FOR 

" ^ I WILL 

IHANCE YOUR TBA1NIH & 

IF YOU ARE SHORT OF HOMEY 

Prepare for cmjiortuTiitioii In Radio CroartroFfc* 
Talking j -ic.tu res, Tele v H i on , by Jli w*«k» ptae- 

ti«*l «Hof» woeli in the pres' Coyne lisdso Shnjw. « -n 
rm) HAr>nri aad Sau ml equipment. You don't p-i-itI «<i- 

. traced edurnlion or r-xpc-rlen. r. Fmc Hsrj>!$-?;Tiimt Strike r> -r 

Its Mnny esm whHo le-arnin-jf, E loctric fln-ln.i-c natron In 
sd. Mail euupuii laday for frcis In- k which Ip-IEb you Jn«v bun- 
dj-c-ds lt»Tf b&c-ijifLfl ■if-i-r-'-xIu: LEmLiuMen ■ lira? taJUry onrtinlidnir, 

H, C. LEWIS, Prc-S., RADIO DIV rT Coyne Electric#! Srhr.nl 

SOO PntliHH si,. Pujit. 2-i iJH, CHk*$D, HNnali 

S r nd I- Mr Kill,' ILiOk and r*!-tx. I lijrt At'..!llt 
I'.-'ji 1 ' Pif» ■ f uillDH’ Altc T'CrdduBlhin 4 ’ f’lan. 



NAME _ 
AtiDttllSfl 
riTr 






T ATI' 



FOLLOW THIS MAN 

Fern t Op^-iiur Ke, H t vn llw 

flu train: r'.r v n iia.nj.LMnL* C-aun'ta-rFil't C.iii, T«l- 
L.l« ImfEf ivibla Lb ii ul 4 «re <1 K J i . 

■-W rir (Vi*AJrniia| JlijKin'i 

I"* y PP PlpaF-for H«. W. *14** 

■ b ^ akA f WruLB far il- 

FSfri I ftiiulir Minlhlf Ilian 

Vdl! r»Q f w.vr.ie a h'lnipF FrJn-t it;p«rL pi karae. 

bi ^nur i[iin LnrvB. pi irnn.ll nNH. W rjtp far «■ 11 ■ 
r.ilfcliLlid I jli rijp.lt il: J (I e-Li., ‘P. [ illrplura 'tjII 

L>c Kill Linij I Lu i-riiLli, ilulilij li.-t-it in 

INSTITUTE Of APPLIED SCIENCE 
M3 * SbhuiviW* Aw. 

o.pH. us: Oman. I*. 



M ogle*] Comcdies.Llfier* 



■ hrli ICnsJ'C 

ottos, Vaudsrilifl Acts, 
WTfn M lustre IS, Csntil 
I Mil AJ1 Sana*, Make-op Ooods, 

CfUlof Fm 

T- S- Ovnl aon »C«., W- */•*•**. *■ Chicago 



60 

VELR.S 
Of HITS 



E A PASSENGER 

Traffic inspector 



Our lity, Humn^tudy Cauttc Prrpam 

Me-: 19 tO -'" ,: "i iaun‘ Ifciiirraiy 

f'lE^j^iM arr I • S 
w-wlt*" spnre Llieia 1 -. W e 
CJJiHijjCh-- tipijn COliKpklin 
il3i pep inniith, pt’^ fipi'n^n lu mil. nr 
(vrvjiirFtuniticp. Fe»r iKlranMiriunt. 

STANDARD di>&l H ESS TRAINING 

OlV, 3flJ 



ELECTRICAL 

ENGINEERING 

ONE YEAR Course Prepares For 
Teckrtieaf Work In Electrical Field 

Thorough training in principles* with 
practical applications in laboratory and 
shop. High placement record. 

Modern buildings* dormitory* dining 
hall. Campus, 46th year + 

CATALOG on request, 

ft BLISS SCHOOL 

132 Takoma Avenue* Washington* D. C, 
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TOOK TRAINING 



fon- 

thu 



sum (' E '(f- 
j?H ss, e yili™ °° w 
5 ot«« Ow^di K. ®‘ U8 



Already booming, Diesel is repeating the spec- 
tacular growth of the automobile industry right over 
again - thousands of "top" men are there because 
they got in on the ground floor" . , * when that in- 
dustry was new and growing by leaps and bounds. 
Now it is the Diesel industry that offers YOU exactly 
the same kind of an opportunity, 

WHAT ARE YOU GOING TO DO 

ABOUT YOUR DIESEL CAREER? 

Get full information on a training plan designed 



to til you to get ahead and make money as a Diesel en- 

VR Ml KjY g t nee r ran get ■■ W inatlfir whejo you 



live. Send the coupon NOW. 



DIESEL SCHOOLS 



America's original exclusively Diesel training institu- 
tion . . . fully equipped to thoroughly train you as a 
Diesel Engineer. 

BOSTON, 114 Brookline A v®.; NEW YORK. 31-26 
Queens Blvd., L, L C.; DETROIT, 2341 W, Lafayette 
Blvd.; CHICAGO, 2014 Larrabee St-; MEMPHIS, 417 
Monroe Ave.; LOS ANGELES, 2120 San Fernanda Rd P 
SEATTLE SOI Westlake North,; VANCOUVER, 1363 
Granville St 



Please send sne free new issue oi ' March of Diesel" 
bookie; and n-.lorri:atioji HemphiJl Diesel train- 
ing. iThis information intended only for men be- 
tween Id and 43- 

__ s. . 

3:rLk:_ _ _ _ 

CITY -STATE ^_m-33- P 

Til.* i.'i>u|i4h lO Ne4“fciS< A'iJreU £1ibwn Al Lptt 



Located only in the above named cities and not connected with any other Diesel schools. 



H'feen MVitinfl In ndrertifirrit pfeaae mention Popular Mfrkantcs 
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SOPRANI AMPLI PHONIC 

Simplifies Playing 



fc'rxnk f f apll- r 

M.M.q, .willi, 

bli Cwiirank 



SOPRANI, INC, 



Lighter, easier to play, 
lee* bellows ingv pint 
more beautiful tone 

and volume. — that 1 * how 

^pnri'a exclusive: Ampli- 
phonic feature has slmpli- 
lied this accordion, Ataurea 
rapid pragivaa, Home trial. 
F.asy term*. See jour IttUalc 
dealer or send fur foyiu/f- 
ful free bock* Write today. 
P*pt. 323, 030 1, Wabash Awo. 

CHICAGO. ILLINOIS 



High School Course 
at Home 



H'/itft M' r if iltp pleagc mention I'opidur Mechanics 



Many Finish in 2 Years 

You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
— prepares you for entrance to college. Stand- 
ard H. S. texts Supplied — Diploma. Credit for 
H. S, subjects already completed. Single sub* 

e ts i f desired, Hiph Schooled ucat ion is very i mpdrlant 
advance meal in business and industry and socially. 

College Entrance 

During the past 14 years, our High School graduates 
have been admit ted to 531 different Universities, 
Colleges. Junior Colleges and Normal Schools — 8G% 
of them without entrance examination. Course also 
prepare* for teachers' certificate and pre- professional 
examinations. 

Busin ess — Industry 

To get. and hold a good position in Business today you 
must be able to write dear, accurate letters and re- 
ports — do figuring involving Algebra and Georoeiry — 
talk intelligently on matters requiring a knowledge of 
Geography. History, and Economics. 

In Industry — Mechanical and Engineering lines — 
you must have at least an elementary knowledge of 
Physics and CheniiEtry^be able to figure quickly and 
accurately —k now something of Mechanical Drawing 
and blueprints — and be able to talk and write ac- 
curately and dearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 
cational requirements lor Business and Industry. 

An Educational Institution 

The American School was chartered in 1B97 as an 
educational institution, not fur profit— 3Jid is exempt 
from paying Federal income tax. like the beil resident 
colleges and. universities. 

Don’t Be Handicapped-** 1 
Complete Your Training Now 

Be a High School Graduate!! Prej^nr yeuMflf for promo, 

tion i n B uni m-M a ud I nd ua- 
try— let the I'rolrosions, 



20 Other Courses 

Over 1 W ihI'i-J En- 

tfUirnrH, and. H-U x ikflt k h M«n 

Sn'ls*a gr*Du« our Mwei-d Ln. 

Btrnftk*i mat«fiil whh’ln Is 

IUM t* cu*^y whwls 

eolkyss, u. S. and 



CoUese Entmm'e and so- 
cial "iLcttw, Nd matter 
what line you may select. 
High School training will 
prove invaluable to yOut 
Our moderate fees rover 
nil {attraction, standard 
textbooks anil Diulonia. 
liaay monthly terms. Get 
ahead in life. Start your 
tuvifijoff NOWj 

Mail coupon for information about line that imereti i you 

American School, Dre»l at Sfltli, Chicago 



bv|=i** vf i)wIlJ>bv.t,lvr-vdB. 
: offer TiA omtlUy traltalar 

*Jt tli.iTTi* IW thi* - tuiJ-Jna 



Lcthq flf Jwijiminr end IhaHi 
U IlflUri kQ the (Vuyijn, ■ 



American School* Dept, Drexel at SBth, Chicago 

Tell me how lo train ftt? SOCCUd in line checked. No 
Obligati oo- p Course 

□ Account I ad & Auditing pDlcSet Engineering 

□ Architfcturt Sc Biding C I JrnfEiiiJt * Efcalga 

□ Automotive Engl n'rlhg □ Liberal Arts 

D PualavES Management 

□ Com’crclal AcrontufClC* 

□ Elect rival Engineering 

□ Electrical Reril&ermt'n 

□ Air Conditioning 

□ Civil Englpeerlng 

□ Centime re Law 



□ Liberal Arts 

□ Private Secretary 

□ Hl’er Ae't'giC.P.A.) 

□ Highway Engla'r'g 

□ Mechanical Enj’r'g 

□ Radio & Television 

□ Salesman, ship 

l~K 3 team Eagla.ec ring 



Name. .. 

Address. 



r Your VOICE/ 



[ l \ f Too to fw nolo Indgal BtTottfltheO Uld CnnBtcf fiMT 
• voice — nsf tsifl) nnfHi'na J##*c«u— but hr vkntkfic p*A*bI 

If are# Jaui m-r. 

Lean 

a vok 1 * ttai ^nut . If under 



to* 

WHY vmt flOW ynu i-Mft rmw Jiivi tti* Tak'B 7™. ^iLnt . I# tun 
IT. we reqi.ilr* paFunt'i ii ifroLum. With IOCiT- r .pro*, von*"! jtii 
autvvrJ " n 111 . roq rmlthfullr follow bnah'Ticlhwi*! If no. WHITE: 



voa 

PvrUrt Valet UfeLtHUl*. Studio 



64C.Lake*i,.CNe«g* 



EMGIMEERING 



DEGREE 
IN IWO 
YEARS 



TECHNICAL ASiD APPLIED COURSES, Nonwevnl^b bfhlttd. 
TIMfi AND MONEY AAV ED. ry*r« U yra. diptaniA I sr. Live. 
Irlcnl. Mecliaaiul. AreLluriurml, ^tfueiurJ, Civil. AdctiuiilIcaI, 
IEich*av. All fi>i|TNV iTi-Lijd* A I* r. rdiiiinoi:p. Eleetrk- KH±lj«ff*.- 

Lwn HJld ]'lt*tl. KfniVt Jl|tnnhl,ft tf-iriiCOCM 3 oui 4 aUBtlw >|i E4e- 



Puvnt l^ln I, t, D;n«I ■ Fl^trir, Air LVindlllonlCiI. 

l' | r.«.r(inE. fcp;(ni*fv* nivlAih wiupir.eniL iAJW 



trWfr- 

Srfrnitim, 

TL'fTJO!!. Pnrl-limp Mrwt for ro, n. i.raiE I>jhM. TlllHBBodl ^1 
(Ilf [TAduitH til ILL S, prid Irrreica Undf. Appmvtd bv ImfitWiT. «tiinrml br 

•-lnr.il.Tn re 4b,ln.b:ul«J by iil-.in.iM. I ipr V,|H |**vw ;rij r^l iljnt^ IE) «t. or t 

rourm open v f pj 1 hn^J. Hfith YEAR. CiiVik'C^fw 



u/uv MAT* ^r«-rLcl spring, fliinuner, Toll* 

” D * Ivw X KulhcrLog buKerdlMi, ItHKQta, 

[ buy hundreds > t kinds i - • j- : • : -.n- Soiu* 

worth 11 Co IT r,i*L 5lmyl* uuldoor wurif wicli nr luHtructhno. 
“ nfil 



UinMIW. prk« ll*l- IVifit -■ lilruncrit. ^+Jld I Ur- ,'*.■ [ ILLbijd} 

fur 1 liuxir.l EMJ J' - • [1, ■ 11- t*l«r| . 1: I ln.f I riMriH.w-., 

MR. SINCLAIR, DEALER IN INSECTS 

Dipt. 1 , Bt) hit San Ill>p°, Cfllit. 



PLEASURE or PROFIT 

are for piDOUbb busmens or fnshusllBg 
ubhy. at homo under guidance of qu&tiDea 
iDsfruetoFS. Noikvvldueviperience p 



nctmol uJ i; . a Lion aidflcfoDt. Uinv earn whtl* 

. Uur prqcLirnl rtudn mpthada tko quaflly 
inylnjf peejtJcme upon rradaition. ScihI 
w wt tn™ for free booklet '■’Opparteriltiee Ifl 

ItlPM 

ftMEHItAN SCHOOL OF PHOTOSNAPHV 

3 SOI Miehivau Avenue Prp(. t»l Chicaon, IIHPO'* 

Hend IjoaRle-t, J '(l|t]>uivu»i(les 3 ti Nlutlent PhaUitrtpht 1 full |>>rtitu|jT* 

and Ttffulrnnenh. 

.yp.P1*, 

-fiUrfH -..--L...,. , .......... 

C0p. .£iiiti. 
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PREPARE NOW 

FOR A BETTER JOB IN 

ELECTRICITY 
or RADIO 



BY 12 WEEKS TRAINING 
IN THE BIG COYNE SHOPS 

CcL into fl peri] live, nmncy making Hold where thousand-*- of men make 
$30, S&fl and up >i week in the fpseinolipff Held of efeetrtcily. 
Prepare today for your start ill U field that is lull of Opportunities for 
the trailed nian. 

Learn by Doing — in 12 Weeks 

cm real i-noiom. generators, engines. nnr! rrnl Rnd to equipment rind seta. 
Thu -remarkable "Learn by Doing" method used in the great Coyne 
iitiofj: trains you in Electricity and its many hraiichk in 1 2 weeks. 
AcLuJil shop work — not ft correspond t L nrf> cuitrse — you don't llEtVC to 
recite. Instead you are trained by actual work in wonderful. mneirm 
(LayU^ht &jlhhm on the iirh-4 kind of Electrical and Itadio equipment, 
under perwnal sii|wrvi*Um nf expert instructors. That's why Coyne 
Training prepare* you for your si art in this Held, in a short time. 

You Don’t Need Previous Experience 
or a Lot of Book Learning 

Many uf our successful graduates have not even completed common 
school,, AtCoj'iH; you learn by actual experience on n wine Variety of up- 
to-date cseneraiois, motors! dynamos. batteries, automotive and avia- 
tion engine*, electric s-tgTih, etc. 





On lobs Lik»TH«s«-Ho Correspondence 
Real Work on Modem Electrical Equipment 



Working on Real Electrical Ei|iiij)ftiDRt 3 t Coyne 



A Real Switchboard in the Coyne Shops 



Ostoopmm COST OF TRAININGS^ 

^ j Over a Year to Pay in Small Monthly Payments 



Get your training Amt — then pay back tuition in easy monthly you H ll have 12 months to complete your payments. Mail 

payments starting 5 months irom the date you start scJtoqL the coupon now and I will send you, without obligation, 

or 2 months alter the required training period is over. Anq full details of this astounding offer! 



EARN LIVING 
Expenses While 
You’re Training! 

Many of my students work 
purl time io help pay their 
living expenses while they arc 
training. 

EMPLOYMENT 
Help For You 
After Graduation 

My Graduate Employment 
Service will give you employ- 
ment help after graduation. 
You are also gntillcd as a 
graduate to free consultation 
service any time yon need it. 





RADIO COURSE INCLUDED 

Right now I aiti including, at no extra cost, a special 
Radio coarse, which you can take, at no extra charge, 

after you have completed your 
electrical course. .Send roupun 
today and I'Ll Rend you all 
details of tins offer, 

ELECTRIC REFRIGERATION 
AIR CONDITIONING 

My electrical emirsc include 
training in these 2 fast grow- 
ing branches of Electricity. 



MAIL 
Coupon | 
NOW! ! 



GET 
FREE 

Get the new "'Co vne ppportnnllY 
l~ -- - B hook, giving all 
facmabqut Coyne 
Trial Ping, Photo- 
gfajjh* of Shops 
showing sUsth-tLt* 
at worlron modem 
u Irct ricrquijj ment 
uoj^r the pc raon- 
et iUpcrviELon of 
Coyne Expert la- 
st rue tors. Alin 
detmlflofmyFaaic 
TLtiifUmplojfTaent Offer, Pay After 
G rad uatfptt 1 Ian artil Grad Hate Jim - 
ployment Svrv-iw, Vqutu without 
coat. Supply Mail tile coupon. 



COYNE 



CHICAGO 



r— 

- H.C. Ldwip, PmlderH 

Coy n* Ebcbriul S c h«l, Dipt. 19-71 
SBQ S. Paulina St., Chiongo, III. 

Send file yon r big FREE Book about Coyne 
Training and .give mu all clt'CiLls Feanraing 
wilt >H Sparc Time Employment O-lier 1 *, 
'P*y Mttr brailuitloo Pko" and 
Your Radio Course. 



H, C. LEWIS, Pres, > Pounded 1899 f 

COYNE ELECTRICAL SCHOOL, 

1 ADDRESS 

500 S. Paulina St., Dept. 29-72, Chicago, III. I 



| NAME.. AGE. *.* 



.1 CITY., STATE. 



J 
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AIRCRAFT CAREERS 






PICTURE IjouMeit 



HERE AT 
AERO I.TJ. 



In the 
Shops 



TOUR CAREER 



- ■ in 4 great industry that needs thousands of 
trained men RIGHT NOW , . , that offeis you an un- 
limited future in the fascinating work of creating and 
building tomorrow's bigger, better planes. Picture 
yours ell at Aero I, T ( I. starling such an ideal career 
* * following a Master Aircraft Mechanics or Aero- 
nautical Engineering course. Find out why there is 
such a big demand for Aero I, T + I -trained men 4 . , 
why they advance so much faster. Get the whole 
story in a free new booklet. Send the coupon NOW. 



EXECUTIVE BOARD 



C- A yah DtrsEH 

VicB-Pt** 
CcnariKtaLtd 
ftircr sEl 
Crercraliiani 



JOHN r. KOHTHHOP 

frtfl . Th* 
MijriJirop C---p and 
Dc'jjLas 

AircrodE C : rr.r any, Inc, 



boseht e cmo-M 

prHIthtil 
LwlivBBd 
AircfflJt 
Corp; ■■alien. 



Aero Industries Technical Institute 

5253 West San Fernando Rd-, Los Angeles, Calif. 

America's Finest Aircraft Training Institution 



Please send lies bock] el iinsj complete In Is- 

I.T.3 I raining far direrall canters (This LttJorcnalicm 
only ior T 7 .en. over J? and uncei 



HAMS- 



ADDRESS- 



CITY. 



-AGE- 



-STATE- 



-1-14- p 



I 

I 

I 

J 




Rifi i • I -growing field for men trained in design, I 
nsiimiilirg, in fidni i ng, imst-a Eli nB and servicing, I 
1 ‘IN : ■■ real opporlurtiiiPH in Air Condi (inn ins new I 
bail :: :.:■■ an l remodeling worth-while old build-- I 
lags. Writr* today for method oF how yatt cun pecs- I 
pare ft i this thriving industry. No obligation. I 
rflmc rjp up School, Dept, A C-74S, Drewl at SSth, Chiri to I 

Want a Career In 



photography? 

flip opporl unlit™ to m^ke money] Train at mimr or In <iur eompletelv 
NUl^ped b-millos. Cpmmrrdil, News, Portrait. Advertising,, Natural 
Color. Wntion Picture mill nthor UrfiliChes of ptL*iDSCaii(i>-, Flunnu 
tJipertn wilt bo your t 4 >aehera, Frttr booklet. 

MEW YORK INSTITUTE OF PHOTOGRAPHY 
IP West 33 St, fDEdt. 49> New YSrli Dily 

CARTOONISTS 




Loam to tlrow original cartoon a, Send one 
4 io.ii ji r Tii r iiiy Hook. FlRfir srKT'.H To a i ah- 
TOClS" CAkt: l-:K . Written nml t ! Ju#,i p-.tlvd by .■ 
natJicuilly known r»rtOOhi&i. Qii tcss^nsi 
tJ»M*T cm so I'owy perivnet 1 os rnrLoonUt on 
(TieLf4p4ilil4in dalllca, J'rintcrl nn S-trtprljf 
■iBiwr, Hplml tiLiulUiff. 



SI 



DOR MAW H. SMITH, Bei C5S7. San Rafael, Calllornla 

LOOK! Baliy Chicks 

THOUSANDS WEEHIV ALL YICAIT. K|nO*.| crunHtV ft Las™ 
Jn, 40 ti|W4lC- Hybrid Da by htllHi 41 1 id Curkon-lo, St. W, i" 
rested , Dufklinifa, OoaJ IniA, JioSy* Turifrvm, Guineas tis 
LiUSilivRti 30 yv-tiuv. Cat.Kos fftftf. AGCfNTs; Uljr nmucy 
mate HvlllnB NetK* Chitkn,. Yi’rlbrJ K ” 

HABOS HATCHERIES, 13X «, CAMvier cm* 






AUDELS Carpenters 
and Builders guides 

4 vols .$6 



M W M irjo» 

(or Cirpmiici, k 
enu BuLLiirii* SEt 
■ LI Wooitvrdikr 



HUM* TnJ* Inrinupilog 

L Ii luld*|h« i Juin- 
Errliiplr* iid 

_ , , . uLin- Tim 

■CiiiiiM |Itb Jimi t h-A tbert^ul 

■riiir irlirin* tliit Jtl II n;.! — 

inritidiiix jut ■f cntitiidh idr-ni 
JuLuLlOiil, flu i:j, ijfli-mr J.’-.J 
mciiny atIit *■-.*. .c.ci:, r„ . An 
BUT Kupmin eau#** fur Ihi 
nppar-rutifia usd itudfipd, A 
wttlurl diEr tilirtr ■ad 
Sl‘ij:lc ElwforrnH !o: UtniMiai 
wpiiir. fJurp-uLrri tvrrj- 
wh-t-Jfl nr? iJrJLTif ld,t»4 (Jv.it Jr* 
na ■ fbniL'-l-.r Ifiud to £uk| 
Vgrtr. Bfl'tr ffert »d BiL 
far P>r. I'ii art tbit uHltk 
.uiuB fur v.u-.rwif. iiinnly DL) 
It. .i n -I »vl 1L Hit PJLEK COO- 
HH bdnir. 



flow to ubs the &( 1 1; I BQutire — How tn tin otvd mt 
■“■"a — -II o w io build fbrqitarri — How to u» a 
mitTa boi — Flow t-d use tkc cli.Hlt lir, i- — ^IIow to uba 
nils* Abd acttliM— How t<) mate jiomta— 4.:ar[wutCTA 
n u e h it.ije io — L v i un inBZinural inD ppriVil-iim-— k:^. 
tilDAtjiLr strBq^tb of t Ltd t»t*— Hriw fn BVV ^j-rdaifl- 

and ail la— Ilcnr tn trnme tioujea and ronla — How !o 

CBl irriftt^ C<iSla — Hour to build bouari, h4m|, E.I1- 

raEca. baiu^alnwa, at*,— Hew to read a^il draw 
plana— Dm-wio^ up speeifLeatiEJEiB — How to ei- 
cavptfl — Il©w t* use H4!Tt.Lnsia T2, 13 ond linn the 
a[*«] aqtmrt: — Ho W to build bnista and aOaJlrjldn.^ 
*k>'] ifib [*— How t-p build aLa.lr^--linw to jmt ob 
int-rrinr trim — -How to hnitR doors— 11 uw to ] nth- 
lay ficftis— to paint. 







THEO.AUDELJtCO., « W. 23rd St M Nt«i York City 



Mnk Andrb CvMltfl -ni] fluidErB Ciiidea, 4 
I wilt critui fl iln T ijnvr, iail tl manthly tmtii Sdli 
Na obLKtatitui n-n la-T I m 



*n 7 dn.Tr' frw tdat. It O UT. 
OthuvL* 1 will r«t VTA t b< m. 



Hama... 

Addrau. 



OMIilMigi..,, 



F,U. 
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POULTRY 



/ Li snow you now to 
have a fine spare-time 
or full-time business' 

NeedeJ 



JMq experience 

fhjckpna xfOT' 1 naturally* 

They lay k ftps jinlitrally* /'al?" 
B n t t h e i r grp w t h i_'£l n he V^PVi 
kl*ecil«l up. Tit el r egg I? itq “ 
cl lie E j i »n liutea bed. M od e r n 
methods of breeding, feuding, and 
marketing give the trained poultry- 
man an ad v ei mage. My koine- sc tidy 
course allows you and gives you an 
i mil ore a tit dollars and ten 1 5* advan- 
tage, Far example, T pHow you ho^ 
lo in ere El So yields, reduce looses, 
save time, tall wlnen to buy. bow to 
nell. A 9*0. hij eauttH.-riin can fbvo 
I ft'i to on all o«:iUipmen< through 

]ny purchasing * l opart til' 'lit. Get Into 
this fascinating hof-ltie^^ nnJ sea 
Tor yourself. Toil'll be surprised to 
learn ihai really 711(1 money ran 
ho made. 



RESULTS 

COUNT 



MONEY A HE A ll 
Sajt* F, ft. Ostrnwaltl 

f\ ll. O-itrowihl of Clsi- r 
ryjjOf recently wrote: J, t [ ^ 
haver f otin 



R ight ouiai.de of ’Wr* illusion. 
D. C., on the road tv Hoc kv til a, 
lid., near I lie biff estates rif 
many prominent people* (here Is a 
tiew rest Eiu rani, rapidly l>( cO m Iruf 
famous, simply because St specialize! 
In battery-iiroduc&d broilers. 



that train Luc I ,*.^0] 

nays in ih-e poultry huel- Ljcjf 

n '■:- £ Hi 111 anV cillscr busi- ULTh 

Titan . Slllr* n 1 1 1 - 5 1 1 1 n b J HL'U 
time received oJTcr* Eo Fv w i. .la1 
ruiiiaife r-f '.'cral Conismclal Poultry 
Fufini. '* 



Battery Branding Helped in 

This Case 

"Buttery” brooding (a the latest 
anti inernt scientific met Uml of lals- 
ug delicious ohlckenw for the ma.r~ 
keij with n minimum of cost and 
waata, and a maximum of profit. 
Every year St Is attracting more and 
more men ami wmm."n wiui want to 
make a nice income in a fascinating 
huKlnnss, £o him pi 14 you can do it 
ill your gUmgQ oi L Lia&ennen|. 

Poultry for Pleasure And Profit 

Years ago every f^rm had a flock 
of chickens, just to supply family 
needs, with a small supply of eg^s 
Mini birds left over fur tlic market, 
lint few people thought of poultry 
cl tb or as a bobby or a bu he [ 3 ess. 
Today all Llui t is changed. Just as 
the r&fiia urant, which I mentioned 
above, lit making a big tiling of 
birds produced the new way, ho are 
thousands of Individual operators: 
Jn OlE Paris of the country, on the 
farm and in the suburbs, fttnbitlous 
men and women are applying the 
latest methods, as l aught Lb rough 
Jny famous homo-study course, and 
cashing-in handsomely on poultry 
meat and egga. 






Get my FREE BOOK on How to 
Rait* Poultry for Profit 

This is a year "round business, 
ideal for ell her men I>r women, and 
even the children (ind it fascinating 
to help. You. too, may learn to use 
my modern methods ninl enjoy puc- 
resp right n l home. Hut find out for 
yourself, fipe what it may mean to 
you and your family, Hoad my in- 
T creating 32 -page Illustrated FREE 
BOOK, m Hqw in liaSFie Poultry for 
Profit" ' — just mail me this coupon 
TOBAY. 



I Ml ft BY M. TiAXON, PYwddwit* 

\ui u>iiliI I’h.hi 1 t ry Institute, 

J kjit, 411 - 11 . AdEims Oilier, X. V, 

1 want to know how to nuke big 
money raising poultry. Fend me yuur FUSE! book explaining J'oUl j 
homo-study Course and PROVED method*. 



Course llwt: Investment 
Baja /iimiu'rmjui 

"I vmnpmnJaie yea <m 
four practical and tlior- 
weIj Poultry Farminv 
tknjrsr Anytme interested 
In fiMiltry will find j'lHir 
course the Ten' best hi- 
veHtluent for lufftis. I 
cun hljftily f e ■ oin hi c fhJ 
yiwir triihUn.it and personal service 
[><s, E, Khamennen, I'nlOO, N. J, 



i\ n rtn? . , . 
Address , 



I City, * * Stats. 
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QPECTACULAR aerial advertising, in 
which an airplane and a parachute are 

employed, has 
been patented* 
The parachute, 
with long adver- 
tising sign at- 
tached, is towed 
to high altitudes 
by the plane, then 
released. When 
the ’chute opens, it 
gently descends 
with the sign float- 
ing below it* One 
unusual feature is 
that the pilot fol- 
lows the parachute 
do wn, circling not 
far above it, and 
just before it lands, 
he picks it up by an attachment on the 
plane. Then he climbs again into the up- 
per air to repeat the performance, 



OROTECTION of banks and theaters 
1 from holdups is the purpose of a newly 
patented alarm. It 
consists of a body- 
girdling belt that 
fits around the 
chest of a guard or 
other employe and 
it includes an os- 
cillation generat- 
ing device adapted 
to transmit signals 
strong enough to be picked up by a receiv- 
ing apparatus in another part of the bank 
or other building. The generator is actu- 
ated when the wearer of the alarm belt 
expands his chest abnormally, that is, more 
than that necessary in ordinary breathing* 



Thus, the guard may send midget signals 
that will warn other guards or employes 
that a holdup is in progress,. bringing help 
immediately to the scene. 



OERVING the double purpose of bumper 
1 guard and hitch connection for towing 

another car, a 
handy attachment 
for the automobile 
has been patented 
recently. An elon- 
gated plate se- 
cured to a bumper 
rod has a rib pro- 
jecting forward. 
At the free end of 
the rib is a bead. The hitch is made with 
the aid of a drawbar having a head pro- 
vided with an opening to receive the bead 
and a slot at one side of the opening to ac~ 
commodate the rib. 



ftr ■ nr jf 



jV/fAKING displays more attractive and 
more visible to the passerby is the 
purpose of a newly 
patented non- 
reflecting window. 

It includes a 
curved transpar- 
ent glass plate 
constituting a por- 
tion of an ellipse. 

A light -absorbing 
screen is used with 
the curved glass so that when the glass is 
mounted in the window opening, the foci 
of the ellipse will be represented by a point 
on the light- absorbing screen and a point 
located at the eye level of the normal ob- 
server. Thus, reflections are eliminated, 
increasing visibility of the window display. 

(Continued to pafe 33 A) 
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DOESN’T IT LOOK EASY? 



Yet it’s from the famous “Merry Widow” Waltz! 




Addreass-. w 

City „,. .. State..,, 

_] Check here if you want our J n^trument Catalog. 



HERE’S PROOF 

that you f too , can learn to 
play the piano or any other 
instrument ! 



FREE Demonstration Lesson 

Thta dern on &t r« ti on leasoii will give you the surprise 
of your life. It will shuw you* in blwck iiurf white, how 
yen etin quickly realize your dream? of playing your 
favorite instrument. With the demon strati on lessen, 
ytm will alsu receive a. handsome illustrated book Jut 
and details of the remarkable* money-saving offer that 
enables you to learn mu*ic ut home for but a few 
cent? el day, All this material will he sent to you by 
return mail, without eosf or obligation. Simply mail 
the coupon or write, mentioning instrument that in- 
terests you. Dm it today. Note; instruments supplied 
when needed. cheIi or credit. LL S. School of hlusji:, 
72 Brunswick Bldg.* Hew York Cit y*_H, Y.JEst. IBM) 

V. S. School of Music, 

72 llrun>m'tck New York. N. Y. 

Gentlemen: Flense send me by return mail. FREE 

UfTHOnst rati tin Lwsaoo, illustrated hnnklet and full details. 
1 um interested in thi- following instrument : 



TU5T strike (he notes indicated above find you will 
J Eieturlly Yt#. playing tho opening har- ;<i urn.- uf the 

wPt'ldft fnvori'c mtpticul eoitipui-LLUjlih! And il‘s ju-t 
ns easy in ptay other famous mdcdittt, too, when you 

u*e tlic wonderful " Note- Finder”* 

This invention uf the C. S. School of Music takes 
the mystery out of the piano keyboard*, does away with 
tedious study and practice, enables anyone to play n 
real tune tilmoEt from the start. And that's the way 
this modern method works. You. learn to play by 
plai/ittif. Soon you will bu thrilled and delighte-il to llpd 
that you can pick up almost any piece of popular 
music and play it ut sight. And that applies to the 

piano or violin, the saxophone or guitar* the uceordinr 
or whichever instrument you choose for >lji own! 

Takes Only Few Minutes a Day? 

Du you wonder that Over 
TOO people all over the 
world have taken advantage 
of this eftiy way to learn 
music at home? Doh J t let 
old * fashioned idea? deprive 
you iff the joys of playing 
any _ lunger. You don't need 
special talent : you do n’t need 
any previous knowledge of 
music 3 you don't need to 
spend months on monoid- 
nous drills and exercises. It’s 
fun t:o learn music thi? mod- 
ern way ; it's easy a* A-B-C ; 
it lakc.-s only a fuw minute* 
u ^ day. Hut ?ee for yourself 1 
Simply send today for our 



PICK 


YOUR 


INSTRUMENT 


Piano 


Guitar 


Violin 


Sas.C'(ihnnH 


Organ 


•1 a nil 1. 1 1 a 


Gsrirst 


Ukulele 


Vromhone 


Harp 


FlCtflfo 


Clarinet 


Flute 


'Cello 


HHYtai Ian 


Steel Guitar 


Tfintt r»e 1 


PianD 


flttnrdioa 


Plain 


Acenrdton 


Vaif[i flne Spewh Culture 


Mwferrt 


Elhmuntary 


Kirmtmy 


prii nw 


;i ml T d . 


finn]D 


1 Plt:etl-uril 


S-StriRQ 


flr ToiurfJ 
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OUR BIG 



BOOK TELLS YOU 






Importance «f OuSti* AcTfe/i 



If you hfive et now idea that 
is patentable — anti want to 
aeeure ffjr yournelf your in- 
vtntor'n mole right to profit 
from the itfea — you can't 
afford to ioae time in secur- 
ing the protection ot a L r , £. 
Pat ant, Other inventors 
may be working on the 
same idea right now, Sliuuitl 



they develop this Idea and 
file patent application ba- 
fun- you do — ihe burden of 
establishing priority will be 
upon you. our Rig Bonk — 
"■Patent. Guide for the I li- 
ven tor” — will toll y<ju the 
■riu pn^ible way to Pe- 

ru ro Patent Pro toe is cm (or 
your idea. SEXt> FOR IT 
TODAY! 



THE FIRST IMPORTANT STEP IN SECURING A PATENT 



is io obtain the services of a 
Registered Pa tom. Attorney. 
Establish the dale of your in- 
vention as ex pi a In c 3 in our 
Book and d [settle jour id on to 
him in correct form. Ho then, 
itiakeH a SEARCH Of ttic Pat- 
ent Otliee flccorda and repot' ta 
to you on the existing L\ 3, 
Pate Ufa which might hoar on 
your Invention, giving hi* tipin. 
ion on the a i.l v j m;;l tj t [ i t of jn o- 
ceedtng and filing IoJeiill] appli- 
cation. How th i u Inexpensive 



fdep can nave you morify. time 
and fie lay when Patent Lng your 
Idea— how it tells you Whether 
or not it ii worth your While to 
11 le formal A [i pi leal ion — all Is 
explained in our nig Book — 
Send for it TODAY. If you 
ha v p developed some Impmve- 
luetit, something which adds to 
the URtfulnw of any product — 
Whether thin product 3fl Pat- 
ented or not — you should pro- 
tect vour improvement with ft 
Patent nt Price, Send fur our 
Big Book which te!lr; you how. 

BUNCH ARD TOILS TO TRIUMPH 

Th<HjTVL'r;Eor of me tftltiO waff 
a rjicfii^r-n »nn. Tlim win no 
DEio m shnw T Jin tails nUinrSL- 
artf h-nw to do Ull- UilntfH haft 
mHicharac.-il |wnt he lnn'.l him 
to try. lie nE.irLc-d lay mdilnj; 
nn apple-m rer win re at *c-mxi] . 

WnriitiiB l:i his hralher'a lack 
lifWry, at Wmt .',1 , lliurv , 

XfM.'i&arhiiseUfi, litanc-hur-il ■!<■-- 
E c irm L cll-^S Eaa naiikr larfcrs by 
machine-, jr.^t, _i,| • ■t by J j.-uilT. 

ULa w*n bnllitr tarHiaica tht 

1*1 r,n.. T*m parsdatott In Motfc- 

Inir at It after hi* day In Urn 
fni-tory. One day, after sis 
ypwrji □ r c-sptrlm^nt. tit' 

-showed hla ui-Jt-nmbuff 



tn'f!lhnr hnw Lf> Eiirn AMl 12 .- 
■OCirt nr> him i* w i ■ h ii wi inilrrfn] 
iruwbi™?, iuieo-iiT on whirls 
ti njuifTii 11 1 mu-hard s o OOCJ ,O0 



ALSO 

FREE 



CLARENCE A. O'BRIEN 
and HYMAN BERMAN 



OF INVENTION 

Vff<? our Fflirii "IRwonl of 
Invonidort' 1 inniL M nipftLpE 
you in rt-fnrr.lLnf' the- dc^rrlip- 
live rtutlipr nf ymar LrU-x »cid 
to yntaEfllnli thy date; nf yrmr 
anvrnticm, With Li yens can 
make a rmith slst-ECb of yr-ur 
dtlefl anil have it vrltnnuKl 
In a miniMT of va lur Lo yui, 
as evlileneo «hnnld rwcisJ-oti 

uriMti. W heritor you |»l«n eu 

hrefwd Knmhllil^lr or wut- 

l: er thift Kn-nn, rfvnsrE yohf 
Invent I on ,, and hive K «lt- 
n»t»d. 



ki < 4i im nt ntyMi.m 



RECORD 



7&-V Maim Building Washington. D* C, 

fieilstereri Patsiifc A ttamoy » Rclor* U. S. Patent 

'Office 




When MTiiittfl to trtluffrfiM-ra pfmase meafithi Fopdar Mechanics 





POPULAR MECHANICS ADVERTISING SECTION 



23A 




Small Ideas May Have 
Large Commercial 
Possibilities 

Ideas cTo not have to he 
complicated to l>e profitable 
when Patented. The 7>c and 
10c stores flourish on shn- 
3 ile Patented products 
w h ■ v h are commercially 
mieocssful. The z i p p e r , 
safety pin, thumb tack, pa- 
Tier clip, collar button — all 
are simple yet familiar 1 j . - 
vent ion v — brought their in- 
v e n to r y r i el j re w u rde. if 
you have a. Patentable idea 
— act to protect it, Send 
for o u r F R Fi E ! ■'i-l’ape 
Book that tolls you 
h ow, 



NEW IDEAS FOR IMPROVEMENTS 
IN MACHINERY ARTICLES, DE- 
SIGNS, FORMULAS, ETC, 

Every year thousands of Pat- 
ents are granted. Very few, 
however, represent the dis- 
covery of entirely new prtn- 
el pies. Moat of them provide 
new methods of doing some 
every-day thing in a better 
way — changes for greater ef- 
ficiency, usefulness, adapta- 
bility, or beauty In some pre- 
viously Patented tiling. These 
IMPROVEMENTS are patent- 
able If new, and actually rep- 
resent new Invent loin These 
improvement Patents offer 
large chances for profit if 
commercially useful. The 
business world wants Im- 
proved products and services. 

OUR SERVICES TO YOU 

We are Registered Patent 
and Trade-Mark Attorneys, 
se r vi n g Uk ve n tor s all o v e r th e 
United States and abroad. Our 
organization is- complete. We 
have Draftsmen, experienced 



REQUEST OUR BOOK - NOW l 

Kjiqt raattljr what you ihffuLd d-o la 
tfiClllffl ;i Patent — what must De 
done orerjr step Gf the way — hour 
the Pit ufll Law jiMtteeU you— ^ 



Searchers and Attorneys to 
£erve your interests. We can 
act as your legal adviser In 
all Patent Matters. Our com- 
plete service Is described In 
our BEg Book. Mail Coupon 
for it NOW. 

IN CASE YOU FEEL THAT YOU 
HAVE NOT SUFFICIENT FUNDS 
AVAILABLE FOR PATENT FEES 

Our Big Rook tells you how 
to legally assign an interest 
In your invention before fil- 
ing: application — -to some 

friend willing to aid you. Bel- 
ter to do this than to delay 
Indefinitely and see another 
inventor develop your idea 
and Patent It before you do* 
Bend Coupon NOW. 

REASONABLE FEES— 
CONVENIENT TERMS 

Don't worry about finances. 
Our fees are very reasonable 
— we can arrange convenient 
terms of payment* It Is our 
custom to permit clients to 
pay for our services in in- 
stall men is as the application 
progresses in our office. Bee 
our Big Book for fees In ob- 
taining Patent. It explains 
our arrangements clearly, 
send for it NOW. 



TO-DAY 



CLARENCE A. O BRIEN 
and HYMAN BERMAN 



70 -V Adams Bldg,, Washington, D. C. 

he £ Litcrc d Patent. Attorney# 15 ■■ ro;«f th tf, 
Patent Office 



what we r aa TEcjjlEtorcd Patent ft 
A Hamel's, can i3& ft)? rnu- 
liluLl die coupon NOW for 
our Big booklet Atid "llec- Jm 
or it or Invention" Form, & 

” name.— 



Hc-aac semi me at cnee your Ipg Free le- 
Pase boon ' 'Patent Ouhto for Live Iru'eiiuir" 1 
ami lour SfUjolutiy I*Mjiartd "ItcaoKJ of Inten- 
tion ' 1 Form, tiijs request hot obligate mo. 



CLARENCE A. O'BRIEN / 
and HYMAN BERMAN / 

/ 



ADDKK&H 



70- V Adams Building Washington, D. C 

Jlfj/l[e[i*d Pflirnl Atlornuyt BffJurC V- 5. I'flltfi-f Ojjtco 



CITY. 



I^**^*^ STATE 

^Plcufc write or print plainly!) 



U'/tf-jj. writing to ntfverfirtrnB Y>lrn$f: wusifftow Popular Mechanics 
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NO MATTER WHERE TOO ARE 
OR WHAT TOO DO 

— we have a training plan for YOU! 

IF you ore sincerely ambitious and interested in making stood 

in the l>ie.Bel field, be sure to immediately investigate tmr 

flexible training plan that will fit your circumstances, A Plan 
for every Man. A Plan for tho*ns neekihifr iniTnedirtt.e 'for^i 
training as well as for those wfcio cannot give up their present 
employment and income. For 34 years National ftrhoolji, a 
recognized loader La the field of trade education, has helped 
wide-awake men to buccpm. This niiliion-dnUar trade school 
will supply you with a sincere, honest statement of facte of 
what you nhoulcf do to quickly get into the profitable Diesel 
Industry, No eM*Beratitm»— no miestAtements; and a definite 
plan to fit you. 

Write Today 
for Full 



Moil the coupon neiow. 
you can pec the flnesi in 
without delay. .^ee how thin great trade 



Find out how 
ie nncs? in niespl train mg 



setiiHil cperauH a act makes Its rues Lliiea 
available to every ambUSoua man, 

Aim i mi] Work Iti mtiflWn training iUmpw. 

a port of every man's instruction, shop 
met timid licne-l Lwted tor ri4 yearn. Faa- 

-r-janlinji, c-Hicinjul preir»a.r>.tjciu, Lirt the L ,14' Ln . 



WE ARE DEFINITELY 
!MTEft£$TED IN 
HELPING MEN OF 
LIMITED INCOME 
AND "BUND ALLEY" 
JOS HOLDERS. 




SCHOOLS 

JLoi 

■Qngetel 



GET IN THE SWING 



with Slingerlaiuf . . . DRUMS 





NOTHING CORNET 

ibtll Stinger Land IttilfumcraU 

Compare the value— tone 
amt power in 8]ibgnrlond 
"JLadin KIuk'* drums, ban- 
joe, guitars, nmndn 
lin.s, marimba* or 
burili-B — before you 
buy. Guaranteed 
mure fur your 
tuouey. Acclaimed 
the tops in Hhuoth 

tone, easy playing:, rich power by worlds lEiidinn 
til LE^i Lein ii &, En*y payments, 5-dft>'R free trial. Hoe 
at your dfalerfl. 

Cut tliia ad out — good fur credit. Free 

special information on how tu organize drum 
ami bugle corps. Free Catalog— mention In- 
strument wanted. 

SLINGERLANO DRUM CO. 

13 JO Btldtn Avtnut Chicago, Wind* 



GENC KRUPA — WwfcTa Greatest 
Swing Drummer uses $llngertanif 




AT 11QMC IN TOrit SPARE TIME UXDEH 
(Wfianfil bupf] ' isir-'n i-r die fa. menu riinuunlii 
NOllMAN MARSH <" T ™iot at "DAX lH'SN 
appearing every clnv Ln big paper a. stlteess— 
Fame— Real Menej may tie Yeura when ;.rjti leant 
Mnrsb'B pAtj simple mthhli Jin>l werik. Send naim; 
and iiittrens fen- free tklalln of MARSH'S Perianal 
HUTU. ACT TODAY! 

MARSH CAHfOON SCHOOL 
455 * Broadaar put, B-lGP fthlraap. III. 






AVIATION 

IN LOS ANGELES 

Hug* ill **uiifrfL fcotiwtlr dhohMu praJ n*yifiLi 

Kajjid ItdvUbH-nsQQll- lOT * u Iriu Fill u. ftly*rn itb4lmI 
*rrn-J ■ J > & Go>VM'[kCti4ti!li ■jfpl’OVtd 1.01 ACL|ti&ft IcliiMil *iSWcri£ % 

nifc tank* ilruUkHf uid n it:? til miBViritrkioD. >Eoit i:i«xl tmLy *qal: 

■410 J B r ri.l#Ei,-fcL| Y lo> fc|«d K hool IQ AlDerift. Lib Mr tuitjoD- 
Cri£ipu4'l*ltaa to LA. Write Eo>c CaGaJdCj 



CALI FOR N I 



ER S 



SCHOOL OF AVIATION — Dap h PM 2 
LOS ANGELEi MUMl-CIFAl AIRPORT. INGLEWOOD CAUK 



WILL YOU WEAR THIS SUIT 



and Make up to $12 in a Day! 

Let -tiir.iD -Fflji n ".irv-'il ILiilnf^i .lilt EftEE OF DH| 

PEN Nr COST. Ji -t CdIIow ip w ,'*"■« I ■! id ibow Um *ujl V< 
VjUF Iraida. Malt* tip Iji *12 Bn day ta.ay, H» tinrl.j|M IM 

tmUia*ta-h±dM* **n,*,»Inq, rtalkUFV, 

Send for Samples — FREE OF COST 

W. I, today Sot ACTUAL SAJ1PI.ES *a>J “iOM- 

fw ' '-i-'hi-i' i.lmiJ flnlm '■ir.i'J till mnn(' , 

ii j. rmiim, rRocness tailouing co™ d«l P-lis. 

SOO- Sn4ithi ThrrHi, , j|n*l. ChirtfS, l l j I njii. 

MAIL FOlt I'ltEE INFOnai AT 1 ll.\ 



BROOKLYN 




TRADE 

SCHOOL 



1117 Bedford An?., Depi. PM-09 
Rrofiklyn, New York City* N. Y. 

O Dxenel EngiDMi □ Oil Buroet 
C Diesel Tbr IvnjrinfF'ri ng 

□ Aviation Mechanic □ Wtitding 

□ A+ rimmitie’iiI Pro Kiij^ineoring 

U Auto Mechanic □ Talking Piet Ltrei 
O Refrigeration □ Afachine PJiop 

□ Hftditi ami TcloviaiHjn MechaEtic 
n Air Condi cioning 

□ A rch i tact ural- li 3 <?r hanieal DrfLfti ng 

□ Klpctricflt □ Window Display 

□ Armature Win dine 

A'-awid. 



A ddrett 



H'ftcJi writing to ttdccrl inors please iiienfiVm f^puiciT Mfckanict 
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mKED 

7 T/MES. 



1001 Repairs In Home. 
Auto, Farm For Only 

New pUii'tmcii'l "limit " 

SO-LOr t'l i : -I iTlll k,‘, hull 
ill tlrcTi. tiinir.'M, IilhILs — any- 
thing <4 Fijlilii'f. leather i)f 
Htiilt, Sjmaits on like huttor, 

Dries WiitcrproLfl , EU-x- 

1 1 1 It - , non-bit!*] Won i i omt off 
-ii uarantccd] 2 Sr piurfcatee '25 

nhowi many lues, At any 

Ulc nr liartl' 
wan 1 Ntar'i 1 EACH 





IVnrlil famous fflf tectinlra! 2 -year fourgri In 
Clrit, ESt'ciriiMl, Mechanical. flu-mLcid* Radio. 

ArrOEULUtHCRl Eiu; Ini' i' line, ILviinnt Admlntr- 

lT-lt|<in mul Acr*rtintht£, Fpuj'Jal pieji'nrulffry 

dtjpAFinattit for [hose who lArtt reantred h L jt 1 1 
lehrtHl week. Slier! ilLirtona cOUrcW ( 313 weeks.) in fturvej-lna, Hrafl- 
Ing. Low mit ion. JU>w ItvLnr cos Is, SUltkul* from *T^rs r aUtc and 

Hi. my fui-eisfl counlrU‘3 VJth year, tiotifF Mareb, .Tun.- Hi'pn'mW, 
Jarman" TIVtFr /ur analog. 12& CnDuffe Ave. „ ANGOLA. IN E>„ 



DBIHHi 




A'3‘ HOME V DH I an kara by O’Hr kra uid 
nrifliHAl bj'iii--. i of in’-nti-tioti pail of tha 

W*tch li^i'ttiTmif Trade nr home, Von Ca:» 
cam monel' wbsJn EoaniiEije ami nreunra yourself 
for lb wdl pftl'ihS [Mali inn or*' , ii> , i in *J- 

ter ptet Soft r.i] r reiitiw of log (ruction, (S™l 

■watch re[mi.riTB aro til demand Borf centrally e.nvi 
Ttiy jitnll H-wl mi ■■ For [MrtkuJarB ntniiy 'ii iho 
ttlicomiln School el Watch Repairing 
B24 E. IAmon Si, MILWAUK EE. WISi 

Regain Perfect Speec h, Iff You 

STAMMER 

Fknrt toda? rcir beontlfully fRuatrated book entitled "DON'T 
flTAMMfcfi," ti EUctnh :-iTil,>fM the Degm; L nll Method fnr ? ho 
Bel*- nlf« it eorr*M- lion of atampunir Lna and suitu-rlug. Method 
fiun-i-mfiiLlV IhWNi 111 riOEim ItuLdUte ion S'* - PCirs — since 3 f-Mi 1 , 
Endorsed by physicians. f ull lutormatiGn concern Lug forreciiuti 
ti[ h L ommerJ nj; flflll f [■<■<-. JMo otiLIgbCkon, liuci j.imJjt N. liajliit;, 
t>0|M- too Circle Tciwi-r. lodlsntpollltt Indiana, 



Mf (HAHKAL D£ NTH TRY AT HOME > 



To multi Cnrwni. flfidirw»rli. Hi., lor DiMIeIe, Hi.':- 

1 'pjLi viy tin-lmm *f?i*c li-tihKkn tfOlllltiy 1 . 1 . 7 "ill* hi pi -It EIJii*~. 

V r l.l ECjnPMEST "V TOO],* \NI> MlTi-ftUl.fi 
[JEl> WITH L'OtTLPi. I - ti.ulmi f IS' :--:h,p. r il^ 
Oil J'ULtiK IhltiK . '-.n i .1 ilii* u.^cri r i,Vii( prafftiHMn tWi i* nui 
■.a need (if ma ■ l-.ir.ii nr*. 

N|i:l'iUKlt ^tliom OF MCCMAHICAi plHTIVrft^ 

2 01 hi. ft nun Sl,„ 0 *pI, 7 * 1 . PhLI*T. R :lriHin, Pa. 





c-bow W'ith Hrw!-rial i^OTIO? 

ciiuruaes. Al a to- up, 

T, S, Donbon A C a T . 30 ? M, Wabaih. 0 *F. 1 - 14 , Chi tile 



JOBS in RADIO -TELEVISION 



ifirieniSon and: resident tnUhinff in CelopEsiept. *rfatteft uml peUpB rad la. 
bt ui* Cell you how w-r train rach, At them for ga™J jaha, hi-tp Ihrm 
iciH-n. Write f«r imtttliHr. ASiliatcrl wit h KMRC. TOltf or belwarJn Station 

JLddittt MIDLAND TEIEVISION Jih' . tti-Bftiriri Ll£ll 1 Rinsas CUT, Wo. 




F0^P s t 

OlS/EH 



ANT MEN 

TEA t COFFEE ACUTES PAYING 

Mltriun dollar t-Hjir- n a n r nr* 1 *!* UP TO 
. more men rtt nnr* to mnlu? 

1 \ rcKUfar cn-'i ■ imi lin-al ru', in, 

Ko aicperieni'K ci reded . 

L e rn i tj lii> r I it r i ,n : I N A W E LJ* 

■ ii,. .- Ford TudW Irdans 
n roll ui-HT-fc ,n bun u*. I'elII 
(inrlkulsni ln*Jlt*|| f(i». JiilL Bend 

f:ri- •■ , - C.J.MI LLS,9f&l Ku:<inaytnAv«. l ClHelniull,Ohi« 





at Home 



in 



this, I'lpiTt lirj-vilTLij iiTIliit 
— drafliiiji laE»]p > ilniwjm; board, 
f.u per tor ili-ivlns inMrunpiih . . , 
H'nl ttil/inid ijjfiff iirpjT,j^ msf, % * f a 
arc ii 1 1 ift lu b‘zrn THE 11 1 L'M- V I 
III IMF:. THEE TRIAL LESSOR rliows 



DRAWING 
OUTFIT 
TOURS 



DRAFTING 



The i Irti it Milan's work comes ftr-et, When Iiusbu^ im|>rnve« 
, . , it nil it hi improvinif r . , there in npw i-djisl ruction work. 
Tif'iV hiiiltiLiipH, t»?w limctiinen, repairs and refimnl nirtinn work. 
All theoe must first he laid out on paper. So tho FlihST man 
that f-rjus* bo liir&cl ia the DRAFTSMAN. 



Drafting is Well-Paid Work 

Draft inp in rl&ft.n t intercelinE professional-type work. It {jays 
welt to atari , , „ offern real opportunities for promotion, Vou 
need un pre-eums I raiuiujt Or experience . . no hj tecta L talent — 
to tesirii I>rnftirtKr lr one of the nlGhtlieml oiuployiHcht ftehljr 
\'q macliine eier did (he DroFtamane work . . .anil no 
umahino cun be iiiV'e-ht eel , So your job is (rta'uy-f ectnF^, 



Learn AT HOME 




in ytrtir «pare time lur /it fat CatteQC in €hl?tlQ&) bj r the 

filaraiiutinp, <*tiR>' r stup-by-ftep 
plan originated by thin 3, 1-year 
oLeI school fi^r Draftsmen, 



TRIAL LESSON 



Sample thi^ easy -lesson system of leunims Draftine. Send 
postal card or thiR coupon No rhnrge mm or later b^r this 
FHEE LESSON, Prove to yourself how easy it is to learn 
Drafting by the C. T. C. method in yrmr spare time right 
in ynur OWN HOME. 



CHICAGO TECHNICAL COLLEGE 



B2Q0 Tech Bldg., Ill £. ?Gth Stmt, Chicago, lllfnfrli, 

PleoM pend me FREE Trial Lesson in DRAFTING 
and si mw nue how 1 ean prepare for kckxJ popitiotis in 

spare Lime AT HOME. 

Name. Age 

Address ■ 

P. O * *, * State. 

Wh cu tm'hnfi jifenrc meitft'on Popular jlfeflVanier 
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YOU a NEW 





No othfr 
Ptmle.il 
InslrUttAF 
has cv^r 
DARED 
make suth 
an otfef 



By CHARLES ATLAS 

Holder of the Title i 

"The World's MojT Pit- 
developed Man*' 

Y OI" tloh't hara 
iri tiikv ray 11 ' i-il 
— ri or ihit of 
h n n (3 r & fl n iff my 
Hindis wlm hiLi i- iulJcfl 
ij.irlir::- (u their cur.; |.i t .-ji fl 
news. t ll Lgl s i4 f ..| . i . . . I,..,, 

for yourself an juti ..? !e it&pR; that you. 

CUCL. n IiueR ¥. 

hefdthy. NEW JUAN! 

bi '' Ii rn,u^ jl ' ni,m ^ e Ttniieia a'j'-.Uiir doei 

11 I net s him i rjsiiU [Hi : ,..'r frani it 

B. -p-.sm-J i’ i’l k I ill j i ' U’m; hr : 

Mi:-n I 'err i.'ct tv Dcr.- Inji, -,| M in . L^t 
Hup DCWe tlaal yiHi run. get n hi j> hni- 
nribi-:! mus.nhir dnvjlannn-Hi m.,-, 
ptnip tiisy way; 

Gamble a Stamp — Mail 
Coupon for FREE Book ! 

D vitim it Ten*, inn :t natural method 

Of i.itvt ifijjinj; y uU . Jiit.ji.lt -JH.I out— 

rihki ml. L lit}, or jjitllejs that may strain 
heart ur nltier h|t«[ argann It ^ 1 ^ H fr v r 
surli nllniiTMt ss eons 1 1 pat loti, pimple. £ tt = n 
Wotc-he.;, mipS other poFhltiiotii that kn-n ™ u 
Notn ready enjoy I ill; life. 

On ruble a atanap today. Mail ruupon [nr 
** n ‘ W c-f my nt",i' U I its its t«l honk. 

Even Bering Health and Siren Itti. 4 ’ ft shour^ 
ynu, rroni ttotLin] pliotoa f liow | have developed 
ni}' EtUplIs to the sjiino perfidy balaneed pfo- 
pwhjum of my dw n physique, 

■^rifc your name artil addie.^ ilijwn on l ho 
coupon, Send !i |o me personalty CH.AttI.EH 
ATLAS, Tfi'nl, 811, IIJ Kast 23rd StrtcL 
Npiv York, N. V. 

CHARLES ATLAS, 

1 15 East 23Fd Street, Utw York. N. Y, 

I want Hu! prw.f that y&ur system ot 
Dynamic TemTon wit! make a New Man oi 
mv — sir* me a healthy. husky hotly, juvE bis 
itiUMlr ili'i'clopiiiflif, S--ni] me your free fcm:k. 
onrt Slrftnatri’ r — ami full details of your ‘-II 



STERLING 
SILVER CUP 
BEING 

GIVEN AWAY 

Tins vp.|us&ie i L up 
■lobiiif about 1 4 ,r 
liiRli mi ;• IiIjiiU 
1 s Lh t l it t : ; 1. 1 1 ■ tifhe. 

T will fLUJMriJ 1 1 
iti my pupil wht 
firthrt thy pil^i 
1 mppqv*mynt in 
Imp devylo-pkittnl 
Wills in the v-pui 
tijeco mnpths.. 



"Evsrlostimg Health 
AT trial ofler. 



Name ..... . 

fPIrasp nrlnl Or write iniilnly ! 



IridMri 




lT7i^n iiMMfiViy please mention Popular Mechanics 



Diesel Englhea pruduco **LOW COST' 1 pewer — 
the newer unea are unh el lovably H^ht in weight 
Tileh Sliced trairF. passenger busses; huge trucks 
and now airplane have adopted DIESEL 
I'OWFR, Think Whal (In at will mean tn the way 
ot oppdrtunltles for IHESEL T RAINED 

Learn Diesel at Home 

ilet into thH profilahle fiftd NOW — PT-Ffijtif for on fcver in- 
cicasine dom and — know the unswer (0 anv Dleiol problwa, 
We triiin you n tWMnif Ip SPARE TIME. Nd need Ed fltIs 
ii minute or in turf ere with or pitasure Prepare for 

mU'ancement Hit Diesel wsy. Out in line fer 3 Elf Pay .Toh,. 
W ri to for FREE hul lei In — there la no raat or ohliffAtatai. 



AMERICA.!? SCHOOL 



Dept U24E 



DretBl at Sfrth 




WITH THE 



WIN YOUR 

DAWN PAT R O L 

UnectuallEd advaotaget in location for all year flying, fittest 
eciuitiment, highest Government approval for obtaining license 
m Transport, Limited Commercial. Private Flying, Radio, 

Mecbnnfeaj Couraos. For 
complete illuBtrated eaUlog, mite — 

J DCfltEn, OkfclSf, Dppl. P*i 36JUL5A. OKLAHOMA 

SCHOOL OF AVIATION 




ENGINEERING 



DIGftEf IN 
TWO YEARS 



Tl 3, DroHEf! CMlrtM in rnpIm-erEn# S Eleetrlnl, HySL. Them.. 
Mechanical, Radto anil Tctnyuton. or Aerrinaiit1.-:i| \ yr. Wech. 
DraftJai. Intrnsa, practfoel, (hurcuyti proyruiu, Fmi cetiriei 
Wlthwll ettra rli-rpe E-irn while ytm learn in this IndWBtllul 
repitt'F. LtriT tUftldn Enter March. Tunc, p.*r. Il'rfls 

/nr CalQlw. 2211 E. Watltin&ton Bind., Ferll Wftyne, Ind. 



INDIANA TECHNICAL COLLEGE 



CARTOONING 

P A V G Turn j four talgnt Into dollars 

■ _ * ■ " Tiv-rtU-n TOLU o 1 1 3 1 ity t>:l\ p«r««riiJ ii-,Kfw:^kin >n intrrnii- 

IlfP I I e. , -ir.-.!iv-ifUD»i, nr-bManlat, JMj EI«tLMb^e. *iieeMTuI nj 

VV C. |_ ■_ *w<F Plll “lt «!*.* ">*hn it nv t« Inru. Wnta In r Fry* 

“ r Skii rt-:f iiLiojiid li ■:■ r, * e l ._-J > tcnira*. 



: j,hI «rr»llBi|j nl*.* !■.«!■ n it eier tu Jeari:. lA'ikt« Inr Fry* 
.. 1 .. , ---— piplftiDiaj d*L»Ui ur tlin fieri) LionaJ hjCiiBfl.iumJy ^our^. 

rcjkti nnn-1 School Of Cartoomnci, 437 Fenton Budding. Cleveland, O hio 

Is Ybur Rupture 

HERE? 



Why delay proper pnlli^tive treat- 
ment? If you suffer from rupturt — and 
your doctor ad v ispii t he use of a proper- 
fitting support —send for the Jacta 
about our perfected truss invention 
'—the Brooks Appliance for reducible 
rupture- with the AUTOMATIC 
AIR-CUSHION SUPPORT. Thou- 
sands bought by doctors for Lhem~ 
selves and patients. 

Sen I art Tirfarf— Made-to-meisur* tndlvldTjjj.1 fitUtiir for roim, VMbHi 
pr cliltdl. Low-priced, sanitary durable. No ohuotlouH aprlngs or hard 
p&da; no rnttpf girdle t<j rust. Baf# &nd coinfortablo. Helpu Naturs get 
reBulta. Not note! through bIotch — tK™*™ of imitaticir.s Write today 
for hjta Information oent free in plain abided onvetopc. 

BROOKS APPLIANCE CO.„VZJA%% 
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THIS NEW P- A 

• Such beautiful tone, and ba € 0*y tu 
pUj! Junt tvudi a. key and blsw normally; 
JOU can't Piisa. Nothing to compart tvilh 
them! newP-A Saxes, Clari nets. Trumpets, 
and other P-A instrumental. Fully guaran- 
teed; your succEBii aiEUttd. See your music 
dealer or write direct for beautiful free 
book. No oh ligation. Easy terms. Greatest 
fun* easiest with P"A Write today pure. 

1303 

PAN-AMERICAN 

203 P-A BUILD IN 4 ELKHART. INDIANA 




STUDY AT HOME 

Legally trained men win hLch- 
cr positions and tjlgser sue- 
cces In biiaiticsa and public 

lifr. OfuktaF «*1» rtunriii* na-jr tbn& 
(vn r liri'i-Mi, ]|ik rwponitMiinri are 

beaded ijy u:.eti Wltll leicsd tfniniait. 

More Ability; Wore Prestige: More Moray 

V.v. field < JTju ,.i bF«t«P.Tffij ran IrAlfj St ham* 
dur"' , fljara U'< ■ . TD«itr^i cf LI., EL turL-^iwrul 
i r» ■ ijii < r in e^ery Bartkin of tne EL 5. We tumMl 
■ I text itnbfi-lw ! ,ii • • U.Tnkim# l*» Jjr.earr- >. **** 

ti*rftsfi, C-i't flux T n iuh'.-i TwJnfnaJor L^adersbkp"' *fi'l 

1 ~ de ru'd? ' 1 i. li-rod Itpr thim SyW+ 

LuSallt Eitenilun Urtivenitf Dept- l^-L, Chiwgfl 

A iHttltUlkon 



AIR CONDITIONIRG 

AND REFRIGERATION 

TRIAL LESSON 

Trained men nrcdiKt. Good pay. Oil port unities. 
J^arn cu^-llv AT il«)\tl-; In aparc time for dt our 
i 'Jiirasro School) . Bond for FREE TKI ,M- I .US SON. 
Mo ctiargu for tbta nuwr ur liter. Write today. 

CHICAGO TECHNICAL COLLEGE 
R-303 Tech Bld<*.. Hi L. 20th St,. Chicane, lit. 




OUME 

.uciEcnos 

shut sdtv Iff 




rate; hluxs win teach yen 
ORIGINAL CARTOONS m 
SELL ! Ccune lias £&lE*4om aodflOO 
£le hd Rfl ter hti T" c ji.J addn >•+ fOr Jrtt 



RAYE BURNS SCHOOL, Dtpl. M. Bar 2131, CLfVElfiKfl, OHIO 



YOUR LIFE-WORK BLINDLY 



USE THE "INDIVIDUAL VOCATIONAL SURVEY” 

, . . !■> deu TIYilrw* lhe lm-i u‘.:ii inn 111 uJii h your NATU RAL 
^ nbElillea, iwi'heiuiLiiy, r--;rl ehin'SH-LfcriMTr', !- i 1. 1 1 j 1 1 1 iii'ii,-.' 

jcillr iji-vateil mi't^. ton can lake till proven ■scientlfie 
fHf'li tuwimcj a hetci-P job :« .il :■ InTlrlilcr fu Lurch it .small 
■ ■•■!, W'rtli' fur FREE BOOKLET A-[L. 

; ijri ,>1 ti.ri.i-.-M 1 ns-li tu te~ □ ricnway KLit^. TutiDis. Ariron.s 



STAMMERERS 



Bnf'arti sleeldiny, 
let ua send you 
olif Tree lie ts>ruJ 

Liiilitl '-ypKlii'Il .in 3 tin I lil inn nr in silriil, ilHtirriiJable ecIkwIa 
nlil. li rarreel -ill uppi'eti nlrf i;<;R B. SI n?l jH ,.j,i.i',t mu In i,l % personal 

Individual Instruction. Writes today. No ohl l jratf on, 

STAMMERERS ADVISORY CUlLC. 1236 Maccabeus Bldg.. Pel roil, W-rhi&an 



MONEY-MAKING OPPORTUNITY 



fee mm at ehsracter, Chrcr SI.-5W p« maaih e*m*d Si? C-p.liraTn.io- asst-. Qv*r 
-Hah r week- by Ge^tcu rnkii. tl.CftO in a izmaLli hy Li«li»irt n*n. Ewl-j* in* 

Tn%fKrbiH< IToibhilo dor *z, tnYtnUOr ni|»ir(4ri L- - ■. hnldlJ-Qi lit kill. dNUr 

teduitry. ir-.-U iha run trini. dflli itadr. fi*rfmilr 4 sanfmotHin., 

w r; lc F. E. Ainiitism, Da P | r lUJ-fl. Mahil*. AliNmi. 



-Old Line Legal Reserve 




LIFE INSURANCE 

only y tm 



PER MONTH 
PEit $1000 
OF INSURANCE 
(at Age a t > " j 



AT 

YOUR 

AGE 

FOR 



HoMhiy Premium 


lass 


the 


9 1 ^'d Guaranldtif 


Dividend 


1 ir stflft. nenrfil birlhdayl. 


per SI. 000 


Afftf 




Aar 




Age 




Afte 




2i 


1 .77 


30 S 


.07 


39 


SI. 29 


43 


$1.37 


22 


,79 


21 


1.00 


40 


1.35 


40 


1.95 


23 




32 


1.03 


41 


1,39 


50 


2.04 


24 


.63 


33 


1.96 


42 


1.45 


51 


2.15 


25 


.65 


34 


1.09 


43 


1.51 


52 


2.27 


25 


.67 


35 


1.13 


44 


1.57 


53 


2.39 


27 


,90 


3S 


1.15 


45 


l.$4 


54 


2.53 


zs 


.92 


37 


1,21 


46 


1.70 


| 55 


2.69 


29 


.65 


39 


1,23 


47 


1,79 






A lUflhar saving 


is made by paying 


prem ium 




annually 


ar semi-annually 


. 




*L>wIllpt tn- law .rated nl Wldhli Oti<t |n>l u*y l fl OlTeri il, 


L he 


imilmuni pinnuncs iKNuert 


lire: a; : ±1 


L.O 45, 


SI..VJM 41> 


to AS, £1.000. Etale^ Mmwn arc one- 


hJLLf 


permanent rateH licelnnlmt tifih yhiir. 





POSTAL'S FAMOUS “MODIFIED -4’ ” POLICY 

Cash anil loan value*; fl tiara utee 9Vi*/» dividends; automatic premium 
payment clausa and all standard previsions. 

Send coupon far full details - — 

r" — —————— 

I PCftal Lite In^ucarce Company, 
j $il Fifth Ave. , Dept, .71-463, 

! Mew York, N. Y. 



POSTAL LIFE 

OF MEW YORK 

hai paid out 
mai-o- tnan 

$«,jO<l,DCO.nO 

to itt t*oiiey 
li^lUm and 
L> l: r c c , a r i os 
:limn,;i Ihirty- 
thrre iifcwsi- 
ful yrm. 

If thia policy 
don oat hi 
y^or needs. 
KnitaJ J&*uo6 
other standard 
tat ma r men or 

iO tCh 6D. 



Keii-J me without ahll gallon rumple te 
IfifarnutlLon about your ierw-coat JladJ- 
tbul ”4'' policy at my JEt. 

Date- oF Birth ...,,.. 

Occupation . 



„ Street 

1 

l H". 



State . 





NANCE U 



MET&FS 



SVrTDlKWflm Y 



LEVATORS Mil 



i-A|--iVTELf . IX 



- ■ XII 



FREE 

EXAMINATION 

COUPON 



Then. Audi: I & Co,, AS W. 23rd St., N>.w York City 
Mail Vol. VII OLt 7 flSVH fru-e trial. If n K. 1 will remit 

H ] . SO aiherwlae I iviil rL L Lurn jl. Alsu pli-nsit' j;,oiai| 
furllser InforniiiLLun nlmul Lhe EIl'l-LtIc LI UraryiwiLj 
diiiiL-atioti uinieea I nm rucisniNj, 



NantFi . 

ILdctrCfse * * r ■ n 

Ck'ru |iat I nr. . ....... i i ,,•.■■■ < *■■■*■*•***.*.*■ 

Rlifernnee. . , -PM 
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What Will Be Next? 

Ever since GeOrpe Washington 
signet) the first patent, America has 
]e4 the world in inventions. It may 
he an i<| that ISOt a year has f-onc by 
without some important inventions 
helm* haLented and commercialized- 
David Karo off, President of the Ra- 
dio Corporation of America, epos a 
b±%r fuLure abend for science and in- 
vention. Just as sure nr- the sun- 
rise 1939 will Oee hew inventions 
come out— new wealth made from 
patents, Your idea may be one of 
them. Yon never can telL For this 
reason you should fend for our 
hooks today and pet the factg about 
imlents and inventions. 



David SarnofT, once a poor lad and 
now the famous President of the 
Radio Corporation of America, in an 
article in Liberty Magazine states: 
"Civilization means elimination of 
u n ttpwi Sii ry ] sbo r, The se wins m &- 
chine and the vacuum cleaner save 
millions of women from backbreak- 
ing toil. The tractor makes the 
fanner's lift hearable. The mi to* 
incl>i1e tends wings to Us all. The 

niridfljie is our magic carpet. It 
would he madness to alow up inven- 
tion because our trouble Is not that 
mechanical science moves toe ape&k 
ii>- r but that the governmental and 
riocijil iciences move too^ slowly , , - 
In. a world reorganized, to vibrate 
within certain wave hands, hu- 
man intellipencd will bo able 
to distribute equitably na- 
ture's bounties from above 
and Iretow, and make 
prince- of paupers. 1 " 



Since the “Horseless 
Buggy ” Days, We Have 
Helped Inventors 

Perhaps you have already 
heard about our firm, because 
one client tells another— and 
we have served men in every 
state in the Union, and in 
nearly every foreign country. 
We have been working with 
Inventors since 1898, If you 
have a good invention — or an 
idea for one — and d«n J t know 
what Victor J. Evans & Co. 
can do for you, NOW is the 
time to find out. 

How We Can Help You 

Ruth the Patent Qmcc and the 
U. S, Supreme Court have mfule it 

[ leur that the In veil ter needs the as- 
siR 1 11 rice of a competent patent law- 
yer when It come* to protecting an 
invention. It is one thing to think 
“I* ft ff*0d invention- it is another 
to fret effective patent protection 
on it. 

For more than n third of a een- 
f li !■■>■ it has been our business to give 
sound advice and counsel to inven- 
tory Our free book.-? UlcBciLbed on 
the opposite pa act tell ■what steps 
to take fs E'st, how fn protect your- 
self, how the laws protect you. what 
you mud do, when fo offer your in- 
vention for sale, how others have 
succeeded, and much more, You 
need IhEs in for mm Eon. 



Simple Inventions May 
Have Excellent Com- 
mercial Possibilities 

Frequently inventors eon fuse the 
St?-C 01 the complication of a device 
with the question of commercial 
value and patentability. These two 
factors, of Course, have no relation 
to each os her. JVIo.^t of our present* 
day complicated machines represent 
ti process of evolution, a series of 
inventions, On the other hand, 
every so often some inventor comes- 
along with a Very simple 'VadBet'" 
which possesses the elements of 
brood utility and is pientable, 
Some of the mc.d pro fit able inven- 
tions have been of this |»t!fT class. 
Shown above are a few tmeh ex- 
amples, Whether u device is simple 
or complex, Ef it represents a for- 
ward step to save manufacturing 
cOals. to save Labor, or to add en- 
joyment la human lift 1 , it may prow 
patentable and profitable. This sub- 
jrct Is more fully discussed in 1 h o 
booklet entitled ''Patent Protec- 
tion" show a on the ojmosite page. 
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Learn How Our Patent Laws 
Protect You i . . • . i 



The IT. H, 
h:i5 1 L I'm!' r ,1 l 
psLlcnt I ;i w a, 
and mirli «r 
utir n at l a no l 
VrcfllCh Is bsjed 
m: [imteniE. In 
fui t, ;l tom ml N- 
fllnti f rim 3 
Inrge foreign 
riHirilry decided 
[ha I American pTOf!- 
TeEi iris mainly 
clou io nur [mtrnl 
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These FREE 
Books Tell You 



Got the answers to your fjncEN 
lions; How enn 1 protect my in- 
vention ? When, can i ^hnw my 
invention to mnhiifnc’tuters 7 When 
cmn I oifer it Sot ink? How 
Should 1 PO nhnm soiling iL'.' Can 
I jfet protection without a pat- 
ent 7 W tint, are mv employer 

I'iuhta? '3 ! K'H4' itiid nLhfir impor- 

turn ijLiedtioiib nrc tuliy stn.swei'ed. 



Mail Coupon Today 



Us lay.-i are dangerous. If you have » [food 
1 ii ■, i-jit in ii ynn should fret protool ioit ^ ,r it jii’t 
a.4- Konn :i - possible^ Don't turn this PftfK until 
you have and mailed 

this coupon you will hear 
from ua by return mail. 

M V 





I 



tVAHS,iS? 




% IP 



115 Mechanical Principles Shown 

Request ihe book "Patent Protection” leent 
free to Inventors i , Not only does it tell you 
what to do for protection t and how to do it- — it 
also shows you 11 S different mechatiicftl move, 
merits that you may use in developing your own 
inventions. Inventors tell uv. they have fuurtd 
th«o useful* 
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30A 



POPULAR MECHANICS ADVERTISING SECTION 



PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Scud drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the IS and- McNally Directory of Bankers 
and Bank “Recommended Attorneyi, published by Rand-McNally & Co., Chicago* Ill.j 

The Sagg-ott & Ryu 11 Directory of Gtioronlced Attorney*, published by Legal DSreetpry Corporation, 

Boston, Mas*.; American Lawyers Annual, Cleveland, Ohio; Banker* Service Legal Directory, published 
by Bankers Service Co.. Boston, Mass,; Eytt'a Law List, 9 Park PlHte, New York City; Snow-Church 
Directory Co, Lawyer* List, published in New York City, and the Central Guarantee Co. fc Banker* 
and Lawyers Directories, 630 Fifth Avenue, New York City. 

WATSON E. COLEMAN, wlcuTMrmNnV 

REGISTERED PATENT LAWYER WAD FI I Nil IUN f Ilsl/s 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 




1 



HOW TO OBTAIN A PATENT 

Written by a Formif Member of (hrt F,Whlin- 

Etig Corpa 1923-24/ at Ik* U.S, Patent Office, 

If von tvitnl tn prnlit by jaur idea, you should 

tth# Sirpi to- apply (or m. U, S. P-nLent at _ ' 

mcc, Vour Curat it^p if Is ifel this Free I?Dok L Thli 
intfreitin? kliuitrttid Cantiir> yiluabls in f o miA * 

Lion ycu ihoii III I'flvs. 1 C tdti j'lij fi*l|y b'jVr to oblaln a 
patent on your idea in tka QuickC it way. With this Free 
Book yam Will #li# recall'd a ,h R*MMsrd of InvindtHi' 1 fni-nt art 
which yo-U CSO iriBtlv^ record your idea, per tn nn * I »nd t’pn- 
fidnitLal ^-i-rvicc: Vour can will be neT*o-nall y kandi-d 

pnty by a KeyliCerrrl Patent Attorney who ll aiw > Former 
libirtber nf the Fin mlnlnt Corpa of Ike U. S. Paten! Office. 
All enm niunlca 1 1 on A fartfiilrnti*!, 

KMt COlH’Cm TOUT hr FREE PATENT BQ&K nrf RECORD OF HbWiflH fir:*. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 



Wool worth Rldg„ 35 lh Floor. D*pt.?$A 4 York tity 
MILLER BUILDING. Qc- u-t, 29 A. Washington, P C, 

tanu iT »" i«ui t™ But, '■ n°* la a rri*"i, r ' 

“Ritgm fll PnnMan' 1 tmm. 



r py\T EFI TS— T r AD i” MARKS"! 

All CitSeS submitted given person ml attention 
Form H '£tullFH« of Concc-pHon” trifA insf rurficrts 

I for um and "iStAfiluis itf Government 

and A-tiarnaya' Fees 1 " — FREE! 

LANCASTER, ALLWINE & ROMMEL 

Patent Law Offices 

{ 412 Bowen Bldg. Wd£hington F D. C. j 



INVENTORS I r s ot e e l c ! 



NAME. 



ADDRESS 



I 



i uLir unpatented invention tan bn F-nkl with 
positive &^repnarda under patent law*. 5Tnw, 
low-cost procedure. Complete rlet fills, free, 

AMERICAN PATENTS CORPORATION 

Oj.pt- l-l tatUihiltn. D. C, 



INVENTORS 




G E A R S 

In Slock — Immediate Delivery 

fieer?, speed mlureiv, sprockets, thrust 
hearing;-. flexible Co upll pulleys, eic. A 
complete line I* carried in nur FfitiMfiO Block, 
Can ijinttf on R[^l*l peiLfHi of any kind. 
Sett'] us yysar Ijluc prlntri and in rudrlc’i. 
5vftdf t&G fa* Complete Catalog AT*. JO 

CHICAGO GEAR WORKS 



70-773 w. J acht*n Blnf, 



CHICAGO, m- 



Inventions Wanted 

Patented or Unpatented 



We hn-vc hoen fliieeesafutly celling invention** pat- 
en led and un patented, since 192*. Write for proof, 
and tel] US wfiftt you bftve, for sale. 

Chartered Institute of American Inventors 

Dept* 4i Barrister Building* Wo thing ton* D* C- 



wm 

profits know and need 
certain simple hut vita] 
facta before applying for patents. Our book, PatejiMJeupe, 
gives those facta i sent free. Trade Marks— ^ Copyrights. 
UCET l UCET. Ed. JS69. 635 F SL. ff. W„ Depi. 3. WASHINGTON, D,& 

RUPTURED? 

Get Up-To-Date Relief 

Why try to worry ulong With old-fashioned trusses 
that JccfUgii your tleali — press heavily on hips nisfl spine 
— -enlarge (ipenitaF — fail v.i hold rupture? You used the 
Clutlm. No leg -sirups nr ha.ru esa. Au. tom a. tic adjustable 
pad seals opening — follows every body movement with 
InsfAht 1 TK I'OiA sed support, in Case nl strain. Cannot slip, 
FI ij til a rupture whether at work nr play, easy to wear, 
VV ate]' proof, Can he worn Lu bath. Bend for amazing 
fKUK IQQ-page, c]i>lh-beund bunk ^Advice Tn Rtlf- 
lured' 1 * and details! of 1 1 her n | truthful 6 O-day trial offer. 
A 1 5 Lr names of Kruieful patrons lu ynur neighborhood 
tv mo tnijay. < intbr Srnm, lie pi. :u_ mourn ftelti. Jersey, 

BUCHSTEIN’S FIbKe LIMB 

h (*ooTft ifig to y-uUf Bfunir — 

strong, pool, neat, H#ht, Las^y 

pflyifieni-H rtrure:? fur all Ue- 
falinltki). Agents wanterl, 

D, RUCMSTtIM CO. 

nil 3rd w .s» r MiiMEfFeits rn 













Earn Cash at Home? 



We pslfl M. M, SIH* ' r - r i'v ■ : -■ I 

Iks' free nlrlurc 



ernii" 

SKUlH.KINS mtLaJuiwrript Bi|j frt -17 nirlun 1 lMK*k ti'H-q 
tr Lfliup epuar, ■■ii. tmr n >' i..„ w< (■ : mn 
TTSfltorlftS*. buy . i criji'r.. W> ■ ■> J.iy- I • i. 10ns 

marED CO.. 3S4S Lincoln Ate.. PCtjL. 20D. OilrACtt. 




t,n 




Delays an? dacEeraus anrl may bfl very 
roatly. My [wreonal service aaatareS 
prompt acLlua. strict condcleueo. and a 
minimum ol expense. I auEcest that you 
scud in a a moils] or drawing. Of sketch 
and cScsiTlpl Ion of j'nor Invuuriuli. and 
55.00. I will make n aeufufl Hunt report 



promptly as to Its pmentaWllty and send 
you a copy of my 7^-POee booklet. Or, If 
you prefer to read my booklet first, mall I 
the attached coupon at ohm. I will plao 



sentl my ” necoru tn mveuuon" roriu. 
cover 38 yejirfl experience as a Humlatered 

Fatcnt Attorney.) 



L F. Randolph. ’S&.SK.KSt* 

Pleiwe fltnd me fit once, free pf charge, your 72 
page booklet and "Hecord of Invention' form. 



Name, 



n PERSonnL conFiDEntifu poteitt service- 



Aildrsui. 
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£. A. SNOW & CO, IS ONE OF AMERICA'S OLDEST PATENT ATTORNEY FIRMS 



INVENTORS! 



Tke&e. TREE BOOKS 

Give You Useful, Practical 

PATENT FACTS 



These beaks will save you time and money-am/ tell you: 



If ypu have already constructed a device, or mere' 
ly have an idea pn paper , , „ now is the time to 
give it the protection y ou have the right to enjoy. 
Your first step is to send for these free booklets. 
They contain pertinent information based on our 
£4 years of experience in obtaining parents for 
thousands of people everywhere. These books 
will be sene to you free of charge, and without 
obligation. They show you just how' to proceed, 
and the value of a patent to protect you if other 
inventors are working on the same idea. 



How to obtain a 
patent * > . 

How you can com- 
mercialize your 
patent * ■ • 

Why you need a 
patent • * « 

Correct wny to pro- 
ceed and costs . • . 



Protect Before You Sell— 
We Help You With Both! 

The entire organization of C> 
A. Snow& Co. is at your ser- 
vice — ready to £ivgyou immed- 
iate., confidential advice. Now 
is the time to find out IF your 
idea can be patented ... if not, 
you save time and money in 
developing your idea. If our 
search reveals your idea is pa- 
tentable — you should protect 
it at once. We also offer you 
suggestions on how you can 
sell your idea and teafi?e a 
profit, Get these Patent Facts 
now . . tear out and mail cou poo. 



C. A. SNOW & CO. 

RrfftTfo rtf fio re* r A r t e - « e *r 5, „ f£ ?$ 



129 Snow Building, Washington, D. C. 

/ . I Send me free eopirs iff yuttr hnvlt. i T 

f (T » Vuli” nml 

'yCVl tPliiom Oft JfOrr io t,i>ftim#rri<iiiir 
* ytmr fntenlkiR.” Alio tend origioot 

*‘Cerllfieathm of fn i«n tiun” 



Add res*. 



City or Toum.- j 



This is our 64th Year! 



state. 





"f li.hUft 



Talking. Mill } i.u't 
fh-Jlt fliiuii,. Ell MHtr iicd 

ART SERVICE, Dept. T-2. Oshkosh. W+s. 



muDHv CKilli 
r.E J 3 Tflrlfi 



L AIO T If K II I I* It t i: 

m! E 1 "! i hfilfrev i, J'liij ■*-■(< ;.i. pji-ir,Ky. CiaaMiJ Ciinra** — Jtrta 

ii. t\. \ t •iHi-.'ij ..-s-Ser.i'i' []iil lil li Ciurliftil b> sut» 4l Wa.h- 

iglun. - 1 I ' . | .£•■ t'RLl! LI :i IrlLv a L • r r Nl, OBil Ig.aL Ion. 

Tfmplt Bir CotlefE. P« nT, i-R, JEJi) ThSrlarffth VnnLH 
Viattli, Waililntftn. U.S.A. 



★ Would You Like to Qualify for * 



U. S. Civil Service Examinations ? 



SALARIES 

$i?bD-5iitW 4 year t o START 



CUSTOMS 
IMMIGRATION 
puhoer patrol 
ALL TYPES CLERKS 
CUSTODIAL-GUARD 
STENOGRAPHERS 
TYPISTS 

RAILWAY -POSTAL 
RURAL CARRIER 
MESSENGERS 
(-t urea 

InJ In*"! *lhin 

tmimtn SfhHl Eduf.tkn 
UlUlllr iuFtlL.int 



MEN AND WOMEN Age 18-50 WHO ARE SERIOUS 
MINDED AND WISH INFORMATION ON “HOW TO 
SECURE A GOVERNMENT POSITION” WRITE TOO AY ! 
CHOOSE A CAREER AND PREPARE WITHOUT DELAY! 



Personal Guidance 
Individual Coaching 

Why uoi. work for Uncle Sam, 
the bigger employer of men 
nnct women in the worm? lie 

ready Tijr nes:t eisamlnasIpniH 
eatlefl! fJendSim rorthid FREE 
ROOK may result In your 
oDtaLnlng n tine Government 
position. Man coupon now. 



• Patterson Schnl, 

J 82 Mercantile Bldy.. Rochester. N. Y. 



1 Htr.^lT, (tteQlvitly ! r tc. your dcsrrlptlve hook "How to Secure a 
I CovermnEiit Portion/' ifec. cities where dixauul n atlona are held; 
5 how I may qualify for 0 Gov eminent pwltlaa. 



j Name . ■ . . . . ■ Age. 

I 

i Address City Stale 



Ffien writing fd atii'ert turrit jt leOae mixtion Fpjnrfflf MrchaniiS 
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Aviation is buoming! 
Airlines fiipnurlUis'; Air- 
plane Factories crowded 
with orders For new air™ 
planes. Increased ac- 
tivity calls for MORE 
trained men. NOW is 
the time to prepare at . „ 



LI N CO LN 

A GOVERNMENT APPROVED AVIATION SCHOOL 

BE A TRANSPORT PILOT Earh a pilot's good pjiy! Leam 
here to fly fust modern airptopes., Get croe^cnuitry, nijitit 
and blind SiyiiiK cxperiainsg. Eiirn your GovemmeiU Hlvt 
JtMiug. Its Trjkiui n g Planes, 

BE A1£1>U>IE WfCHMOC or AERONAUTICAL, ENGINEER. 

U L 4rii ncre Tfr overhaul iUfir&buifd modern nirptanes jvud 
ftirplane &uginen. Aaniet in deftisning and building new 
ftdvanced-type fti rphnnaa. 

NOW t% THE TIME TO J^IN AT LINCOLN. Our Graduates 
taking cond pfMiona. TV- 1 Q(t>iL“.t our Greduslts in locating 
employment, -yfAIL QOUPOH TODAY tor complEle IfllWBUliML 

S LINCOLN AIR P^t A WE & PLYING SCHOOL 
I K2 Aircraft Bldg., Lincoln, Nebraska 

I Td certainly like to eet into Avluiloul Please send me complete 
| Lnturinmioii alMmt Lincoln Training. 

j Ato.,...,,. . Afr 

| Address . ... 






Written, so you ejin 
tmdrratflnd every word, 
Ujr 22 Well known engine 
H.^ra and archlL^em, Do- 
Luxe rtaslbte hind I rip. 
nearly 2.000 pages, 
15411 blueprints, chart? 
mid diagram*: prepares 
ynil Torn coi>rl rlraTllricr 
Inn i n mechanical nr 
architectural lines. Rent 
mr m kJ ap h." free usht If 
ynu mall coupon 1m- 
modi a tel y. 

These liisfrnmenfs 

InelDCterf 



BOOKS SENT FREE! 

ON APPROVAL 

5 VOLUMES BRAND HEW EDITION 

Only 15 mlrutTW A day with these WOX- 
3 3 1 : ti HOOlvd r an prepare you for ;i cnod 

lltjLfLt^u job In L 1 1 -1 1 1 A year, Meciian]- 

cal and architectural draft in r from elUipla 
straight lines to ElBOQriani complex plans. 
■ i ■'■■■c (i f n a H me' Built especially far be™ 
k'lnneps, for men with only grammar 
schooling, Uratlititf room practice. PLUS 
JiNOlN'EEHf^G, made entry and clear,. 
1 nil'll hJcs complete Information on 
blue print reading tor building and 
machine trades. 

Big Field Big Demand Big Pay 

C',-.n,jiFW3t dr si ci -.«■■ »f * t«L: no*- In 

lUL I I, :!'li:if I,;i.3 111 .=■ Ilin r E-iil- ui^:- I It m ■ M! In IT£.IX1 
n, »*nk, 1 'iiht i 1IU1 i!,n bt l iniu.-i r ™'TOR miin% 
MEN HAVE TILK BKiiT CHANCES Putt AJJ- 
V INCE-AIISNT. n<*K’iU. r.F'-iEintkn* wiirfc, mn to 
!c:i‘n .n. I rlo, ImHI qi|»fkl>- 1# ilK I i i^m 4 ■ , Bn d 

e-iicr-ii, f:ir m, MS Ifld Kt (CT »AIIS itlj. 

[ ,l ' 1 ulTi'rlp n,n. , .rrdh:.p i n jS , J. hull'd 

irdn r .‘■m-tsMf nun pinrn, (n 4-11 rlnJiri 

*f tAii finn.i rv'-L-p-r.l'i* nf .drafting. >fnn^ 

•in rA*tl if 1, *vrtA ‘M'T* (Aiin Im e**r <*i th* bvak*. _ 
Complete rtf drawing inmtruinentjt i r vim 
SCI nl for these riraflJUtf bookfi \ r O \i 
rnctic ittsirumFEiTfi ure made of the rin* 
esr, oT German stiver. are absolutely 
aeeLimfe mid Lit*. 1 packed In velvei lined 
Icadterei rc pneket Case. Real ilO 
Value, but. Included With These tmoka. 



1 



*in»rftin Tnhnlal So:iHy h dipt. DZU. Drai*l it Slth tl. r tSkaiii, III. 

Mend lor ,0 ila) h‘ uid.1 u vo ml of dnlrlbc. I Kill cm,} «h* f«v » b r, : | » - 

I.Tpri- 'hir+fj. II 1 »i»h. I =..ij fhtwo booii In 5 0 tiny* vo-j nothiai Out if 

I d<i-id* t'i kpt’r ih«n, i Mill rtiiii IJ.rM to d* V p, ihH*=i nnlj- ILji.yiji * inanik -jn.ill 

tJt.vii. ih# hilr*rt»imx prm? >■ paid, ^ead Imtii and tn<iudk di>wja« 

hirLEi.ic.miLB UJJ.J Mpi|:barnni:i CerLlai’i!*. 






A ll JtB'I, , , . . ■ . . . . _ ... L , 

A it* mh Ibilbt ua mouratiaii, ampliiv«r’i c.y: n t ^ddr«H »j.d iba.( ff'*VlV»rt 

hKwlBW r-. J B tl a ill tAcb.lL 




You Can Influence Others 



With Your Thinking 

TRY IT SOME TIME* Concentrate in- 
tently upon another person seated in a 
room with you, without his noticing it. 
Observe him gradually become restless and 
finally turn and look in your direction* 
Simple — yet it is a positive demonstration 
that thought generates a mental energy 
which can bo projected from your mind to 
the consciousness of another* Do you real- 
ize how much of your success and happiness 
in life depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view — to be re- 
ceptive to your proposals? 

How many times have you wished there 
were some way you could impress another 
favorably — get across to him or her your 
ideas? That thoughts can be transmitted, 
received,, and understood by others is now 
scientifically demonstrable* 

This FREE Book Points the Way 

1 be tales of miraculous acraniplisluiiwrtti of mind 
by ilie ancients arc now known to be facr—not fjbk. 
The method whereby tli^se (filnga can be INTEN- 
TIONALLY* not accidentally, accomplished has been 
s secret ksisfl efitrislW by the R osier, ^ia ns — one of 
the schools of ancient wisdom existing tFmmKhout the 
worfd . Write for the free copy of ihe fascinating 
staled book, "THE SECRET HERITAGE,” which 
t*pW*W how you may revive this unique wisdom 
and benefit by its application. Address; Scribe H.M.T. 

The Rosicrucians 

(AMORC) 

S^n Jose, California 

«NOT A REIJGIOUS ORGANISATION) 




Tniiiii vn-u 

QSi.V HI eitZiar 



Corresponde'ince Courses In 






LOW AS 



LINCOLN ENUINfVHSMGi SCHOOL. He* SJl-JSJ. Llnealn. Ntbr. 



WANT A STEADY JOB? 

I TRAIN YOU QUICKLY * PAY ME LATER! 



r. * H f q n. "T J-li* 
Basil r, iJ '-I r L, i , 
Ante, Aviatl-G.il i 
IJitril M N'hnni>-a: 
Ci.LllsIon , 

VnarlHr Itupnii ; 
An to faibliitri 
il-,h. Are h HiJmc 
Writa At i i.-i-f! 



^hy «pcnr| yc-iiT I if? V ir.i:njc Ip«-tj*¥ JiiIi* — THA l>f Tr.i- .* 

■Wdy flat With (OF »l«W pcnnirjtjiii EitiEHiirtiMlUnl 

McBweeriey <>aper(. PRACTICE I. ir.mur.s huIh oilier, on 
lop— let il dii Lbe •BJii.-fe Cor y-ju. 1 >j— lulcii‘» rate. p»>- 

uliar lfcj,>i.:u t . 

EDKI fill!. I'H-PR hook firH farta on, gn.'rt nr io 
* hi,? r ■ ■■■Ijb. Writ* go nriirrt #411001 TO 

DAY P-Pt. 

Prtc SWEENEY TRADE 5CHU0L& 

Detroit, Mich. or K« 1 IH* CII Tt Mo. 



TV/irn iV filing p!raai' metlf lOrt Popular Mechanics 
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T}EACH outings next summer might be 
more pleasurable if a newly patented 

shelter were on 
the market. The 
shelter is made of 
fabric, supported 
at four corners by 
stakes in the man- 
ner of a tent. It 
has a roof to pio- 
tect the user 
against sunburn. 
Ordinarily the shelter would be erected 
with three sides in place* ihe fourth open 
toward the water, but this fourth side may 
be raised to permit changing from clothing 
to bathing suit in privacy. The shelter is 
easily portable. 



pASlLY attachable to the windshield, a 
^ small defrosting unit for the automo- 
bile has been pat- 
ented* It consists 
of a small housing 
containing a mo- 
tor, which drives a 
compressor. Ex- 
tending from the 
housing along the 

lower edge of the 
«„ : » 4 n k i i 

TV A lib U hJ »4 ft V -ft- S.JI1 * ftli 

front of the driver, is a small metal cylin- 
der with openings toward the windshield. 
Through these openings air is forced by the 
compressor, thus keeping the glass dear of 



nglish? 

They may offend others as 
much as these offend you 

I F some one you met for the first time made 
the mistakes in English shown above, what 
would you think of him? Would he inspire 
your respect? Would you be inclined to make 
a friend of him? Would you care to introduce 
him to others as a close friend of yours? 

These errors are easy for you to see. Per- 
haps, however, you make other mistakes which 
offend other people as much as these would 
offend you, flow do you know that you do not 
mispronounce certain words? Arc you always 
sure that the things you say and write are 
grammatically correct ? To you they may seem 
correct, but others may know they are wrong. 

Unfortunately, people Will nut correct you when you 
make mistake* ; all they do is to matte a menial roaerva- 
tii-in about you, L, Mf‘ is igTinrant ant| u n eu [tured , ” they 
think. So you really have no wuy of lellinjj when your 
English oiTend:i olliErG, 
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"I aint 
It's m< 



He don't* 



was ‘ 



frost in cold weather. 



FREE — Book on English 



1 NCREASED safety for the hunter is pro- 
* vided by an ilium i nated indicator that 

shows when the 
gun is ready for 
firing. The device 
consists of a light 
bulb set into the 
wood on which 
the barrel rests 
and a battery lo- 
cated in the gun- 
stock. An electri- 
cal circuit is arranged so that when the gun 
is ready for firing, the circuit is closed and 
the bulb lights to warn the hunter. A small 
switch controls the circuit. 



fiber win Cody, perhaps ilu- be^t known lenchev of practi- 
cal EnKlish. haa perfect Fit imd patented a remarkobk' di- 
vleu which wtEi Quickly find and correct mistakes you un- 
consciously make. Correct Entclieh soon becomes a HABIT. 

Mr, Cody's remarkable new invention, the 10Q^{ Self-Cor- 
reetinfr Method. has already improved the English of more 
than 100.000 ],)&>ple. Moi use teas rules, ho tedious Copying, 
no hard study. Only ] minutes a day required. You learn 
by creating the HABIT of using correct English- Nothlni? 
like Mr. Cody’s method has ever been used before I 
A new book, "Hew You Can Master flood English in IS 
Minutes a Day/’ is ready, Ti explain* Mr. Cody’s surpris- 
ingly easy method. Bet n copy free and learn how to atop 
making rmbarmasiiiE errors. You do not want others to 
jud&e you unfairly. Merely mail the coupon or ft postal 
card, SHEftwiM COPY SCHOOL of EN(hjsh, 52 Searle Build- 
In?, Rochester, N. Y. 



SHERWIN (TODY SCHOOL OF ENGLISH 
53 Senile Bulletin?. Rochester, N, V. 

riease send me your tree hook# "How You Can Master Good 
EnHitih in 15 Minutes a Day.” 

NamC . 

Address 




(Continued to page 51 A> 
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How Big Is YOUR PAY-CHECK? 



— 




If you earn under $3,000, 
Higher Accountancy may 
be the answer for you 



T HE size of my pay-check? What business is it 
of yours?" Perhaps that's the first reply that 
comes to your mind* 

But — stop a moment. It really is our business — to 
help men just like you, In fact, it's been our business 
here at LaSalle for 30 years. 

If your pay-check isn’t all that you'd like It to be, 
why not consider accountancy? Why not become 
a member of this well-paid and respected field? 
Why not, in short, prepare yourself to earn real 
money— insure a good home for your family — a new 
car — an education for the growing youngsters— a 
bank account for a rainy day . . . these and many 
more of the precious things in life? 

Maybe you 're one of those ever hoping for “breaks” 
that will give you a higher standard of living. Yet 
that's precisely what most of 30,000,000 other em- 
ployees in this country are doing. 

Not all of them, of course. Here and there you 
fmd ambitious men who aren't depending on luck 
to carry them ahead. They Ye following a tested 
path to increased earnings — leaving nothing to mere 
chance. They’re training themselves for better jobs 
—every week spending a few hours in serious but 
interesting study at home* 

Some day, as expert bookkeepers and later as 
accountants, these determined men will have stand- 
ing and a considerably larger income — in a profes- 
sion that pays and pays well. 

Why don't you do as they are doing — take ad- 
vantage of LaSalle training? Even though you do 
not know the fundamentals of bookkeeping now— 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 

Perhaps you Ye asking yourself, “But don't these 
others possess natural ability that I lack? Don’t I 
need a special talent for all this?” 

Ask rather, “If I do my part, won't l get results, 
too?” 



mg f Auditing, Cost Accounting, Business Law, 
Organization, Management and Finance* The train- 
ing — -complete and intensive all the way — takes you 
right into C.P.A. coaching if you desire. 

Later, when you're an accountant, it may be 
possible to go into business for yourself as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now. 

Write for this FREE book 

If you're tired of pinching pennies, investigate ac- 
countancy and LaSalle training. There isn't a faster, 
less expensive or more convenient method to master 
accountancy, Fill in the coupon and mail. We'll 
send you our 64 -page book, “Accountancy, The 
Profession That Pays." 

Then, when you read all the facts, you yourself will 
be able to judge best whether you have the will to 
study and appfy your best efforts— toward a more 
secure future. 



You will! For all it takes is in- 
telligence, serious study and work 
— not genius. Under the LaSalle 
system you solve problems by sim- 
ple steps , , , from day to day, as 
an expert accountant does. You 
use the same basic principles. And 
when these problems become diffi- 
cult and puzzle you, you get counsel 
that could be matched only through 
personal coaching by a battery of 
experts in a big accounting house- 
In a comparatively short time, 
you train yourself in Elements of 
Accounting* Principles of Account- 



LaSalle Extension University 

A Correspondence Institution 
Dept 264-HR Chicago, 111 . 

I want to earn a bigger salary— through accountancy training. 
Send me, without cost or obligation, your 64 -page book, “Accoun- 
tancy, The Profession That Pays,” 

Name * * . * 

Present Position Age 

ArirfUftAfl! . . ,, , T . City , , *+.++** .*.,-* * 
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Advertisements in this section, 35 cents per word, each insertion, minimum IQ words, payable in advance 
To be inserted Under proper elnssiRcation in March issue, copy should he in Our uftice January 8(h 

March i**uc on sale February 1st 

Popular Mechanics Magazine, £00 East Ontario Street, Chicago, Illinois 



YOU'LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics M agatinC, 

200 E . Ontario St. r Chicago, fit. 

Dear Mr. Johnson i We have used the classified section of your 
Vetted mufroznc tor some years past and ail that we can say is 
that WO wish that there were a few more magazines in the country 
which had a “putting” power tike Popular Mechanics classified sec- 
tion, Have lUrcfftfn Our advertising agency repeatedly asking if 
there was not some other magazine that would compare favorably 
with yours and the answer has always been if there is such a 
magazine isT have never heard of it, or u>nrrf$ to that effect. 
Thanking yew for oil favors and wishing you continued success, 
u*e are Yours most sincerely^ 

iOrifflnal letter on file In our pfflcel NEW METHOD MFC * CO. 



AUTOSlOaiLEi— MIDGET CARS 



ALUMINUM Alley Pistons, automotive, 
aviation. Diesel. Industrial, mariii£ midg- 
et, model, motorcycle, outboard. Finish pa 
or semi. Judson MIg. Co.. Hedge and Gil- 
lingham. Philadelphia. Penma. 

FORD V-ffS, 1934*1938: casflliitE saving 
device. II. WaEcrt Ci>, H 3«9 No, 10th St.. 

Mtlwaii ltw, Wisconsin. 

.MIDGET Plans, parts, kltfl. Catalog. 
10c. Lists I M used motors, midgets, parts, 
2 tie . Details free. Shipps MidaeLs, BOX 

S43-H. ZanoavtUf. O hio., , 

MlDOET Two- passenger aulw. midsel 
racers, mld*et motorcycles, motor scooters,, 
motors, wheels, parts, plans, Handbook 
catalog, illustrations, JflC coin, Midwest. 

Box 1959, Chica go, 

MIDGET Racing bock: facts tor fans, 
builders, drivers: track si bos. regulations; 
pictures, specifications. working drawings, 
si. oo postpaid. si.JS c.g.d. Ray itum, 

Department 34. Madisoiivtlle, Cincinnati. 

Ohio. 

mi ignition Supercharger, Quick 
starting, mileage, pep, less carbon. 3l.2i, 
tl. <1 gales Co. . Ne w York 
MIDGET Cars, parts, plans. Priced 
right. Catalog 2 fJc. Derby Midget Cars, 

Woodstock, Illinois. 

"SCR APE-Z1T" New Utility tool. Sales 
everywhere, motorist*, merchants, offices, 
homes. No competition, Distributors 
wanted,. Fred M, Gidding&. Galesburg, 

nilnola. 

BE First — Positive, outstanding, summer 
starting in winter isays. practical plans, 
technique. expert instructions on good 
starting without "gadgets." with ' k gadg- 
ets," Tlie Jo te*t device "Starting Igni- 
tion, 11 Htaw 1 <i higJEd. avoid tLmer IrOutiliui 
and get J .| Inch bine white starting sparks. 
This Lniormation ens-t jS.tlDO. Yours lor 
SL.CU. IllustrAtions, working drawings, 
etc. Weston Laboratory, EiglnbUrgh. Oil* 

lor so. C& na da, if yo u dou bt write . 

AMAZING New gaa surer. Increased 
speed, power, cOmprcssson. Price S2.M. 
E cono my Gnaa ver CO,, weboler City . I owa. 

TRIPLE Any car miteape performance 
Up to 415 daV servicing- fiend one dollar 
for easy guaranteed method Carburetor 
Motor Company. Box 594k Wichita Palis, 
Texas-. 



auto trailers 



But ld The famous, low-cost, Jim Dandy 
Cabin Trader. Complete plan* and In* 
stnictions Iiftc. Plans to ftultd the bemtU- 
fmi. atreci mli tied Jim Dandy Cabin Cruiser, 
jt on. Trailer Builders Manual and cata- 
log o( trailer parts, supplies and equipment, 
— over Ida Interesting, illustrated pages. 
2-50. Order today. Satis faction guaranteed. 
Trailer Supply CO., HU- A JickiLOn SL, 
W r ausau. Wisconsin. 



TRAILER Guide— instructions plans for 
bulldlriR Complete I Min* part a. supplies, 
showing prices. Send 25c today. A. J. 
Stephens. Kansas City. Mo. 



AU TO SUPPLIES AND EQUIPMENT 



REPINE Used Oil without cost. Samples. 
F. _ Git wuv F air vi ew . Ok] a h om* . 

SAVE Half) Guaranteed ri-conriiiicned 
truck and auto parts. All parts- — All mod- 
els. makes ■Catalog free. General Auto, 

TOOfl-AA Cottage P rov e, C h icago , 

PLATING ■ Outfit* lor auto parts. Con- 
nect to a battery. Nu Uinku. uaed, Free 
particulars and proofs, Gunmctal Co, r 
Aw. J. Decatur. Ill, 

EMEEtGESlGV " Device. Fits any tar. 
Butin to night driving, 35c, Norman DUusl, 

Holland. Michigan. 

lN±SCFfiNslVE Guaranteed protective 
puncture seal. Alrioek Laboratory, 1460 
Hollywood, Chicago. 



MOTORCYCLES, BICYCLES, MOTOR 
SCOOTERS AND SUPPLIES 



PARTS And uecrs-sorieS. Send 10c for 
Motorcycle MnmtaL Buota. 623 East Grand, 

Pcs Moines ,_T owo. 

MOTORCYCLE Bargains, lowest prima, 
bargain sheets for stamp. Motorcycle .icces- 
sorics. Rochester Harley Davidson Ccrp. , 
129- W. Main fll., Rochester, N. Y. 

INSIDE Dealer prices. Overstocked. ail 
models, IndLutii and Harleys. Rebuilt, 
guaranteed. Dime brings, latest list. Cran- 

dflll-Hicks. Bosto n. Mom. ._ _ _ 

NEW And usi'-d motorcycle part*, lists, 
10 f o nts, Fli ncr KelHon, l.u Men lie. Illinois, 
SEND l&e For Li lusc rated used motor- 
cycle catalog: Bargains. Largest stock 

genuine Indian parts and motorcycles. 
Indian Motorcycle Sales, Kansas City, Mo.. 

THOUSANDS Building own motor scoot- 
ers. We supply purls. Literature dime. 
Drawings free. Comet Cycle Company, 

n i ix. 10:12. Mud i:. 1 n 1 Wisi osi fiin, 

ALLOY Pi a tons — Harley, Indian, Hen- 
derson. Excelsior, Cleveland, New and used 
parts for less. Cylinder grinding. Cata- 
logue and wings pm idc, Ballak. U15 
Chestnut, 3E Louis, Wo. 

RECONprnONFD Motorcycles, New- 
used nart-s for all mates- Authorized Har- 
tey-Davidson dealer. Whlrman Motorcycle 
A: Supply Co.. 406-9 Southwest Rlvd-, Kan- 
saj Cily, Me. 



aviation 



AVIATION Needs men. Pilots. mechan- 
ics.. draftsmen, sheet metal* positions open. 
Learn now. Free catalog- Cab forma Fly- 
era fichuol ni Aviation, Dept. PMC -2. Lee 
Angelos Airport. Inglewood. California. 



G FIT Into avia! Jan — Airline pilots eat up 
to Sinn a month; mrchitmcs, (2DU: aero- 
nautical cngitierrs. SitHfl. Prepare MOW at 
this Government Approved School. Write 
lor complete information. Lincoln Air- 
plane lie Flying School, 2Q&4 Atrcr 0 .lt Bldg.. 

Lincoln. Nebraska. 

PROPELLERS For sl-eds, airplanes; 
coumcrahans. hubs, cotaioqt oc Bunks 

Profcellore, Love Field, Dallas. Texas, 

AMiQsl.ED Motors, in h.p., alrcpolod. 
nliio cvElnders. new, weight 285>. Price S"6. 
Free illustrated circular., suggestions. Al- 
lison Aircrol t, Lawre Me. K ansas. 

AVIATION ApprentJem: — AJrmindrd 
young mt?n Interested in training for en- 
tering uvtation as apprentices sec ad on 

Piiiu MA. 

AIRPLANE MerbftpJr's home-study li- 
cense course $1,25. Enema mechanic's 
J3.25. Both course (2.0®. Prepares far 
exams. Mcyct Engineering, Box B. Hemp* 

St ead. N. Y. 

PRACTICAL Course in flying- — Only (1.00 
complete, postpard. Satis ( act Jpn Euaran- 
tecd. Aircra ft D irec tory. A thens. Qliio. 

AVIATION, “How to get mro “ Circu- 
lar. dime. Corregan, Box 391, Hcmpatead, 

N. Y. 

HW AIRPLANES S 10 Up. Term*. Mo- 
tors, aolyage, crack upa. Complete cata- 
logue 25c. Used Aircraft Directory. Athens. 

Ohio. 

PROPELLERS For Airplanes,, sleds. lee- 
sled blueprints, supplies. Catalog dime* 
1 .oren re in Prop ell ers. Nltes, MIcUigAtt . 

FOFt Sale: Surplus stock of metaS tipped 
hardwood propellers. Tractor types only 
Suitable ior auto engines, Airplane quality 
finish, ss.oo to sio.CH), while they last. 
w r rste us. your needs. Bensthitti Dres,, 
Utlta. If'eiin a, 

GRADUATE A]rph<.nc mechanic. Ton 
Weeks, SI. OU week. Graduates with lead- 
ing Minteftik. Free ouulog. United Air 

School .^ Eig|n. ill. 

PROPELLERS — All types, including Inf- 
est three blade airliners, American Flea 
special si2.5i) down. Universal Aircraft, 
Pt, Worth, Texas. 



BATTERIES. GENERATORS, ETC.:, 



EDISON Lifetime storage ha tier Lei- for 
light and newer. Eliminates acid battery 
cli, senses, Long giaaranteo, All Kinds re- 
built generating plants, motors. And mis- 
cellaneous articles at bare am prices. Free 
Interesting literature. T„ Hawley Smith 
Co . croton Folia. N. Y, 

PLATING G 1- 1 1 itu 10" ■. and motor jctttr* 
alor aet-L W T rlti- tor Information Hobart's 
new line eteetro plating equipment Pay* 
merits low as (12.40 monthly. Quality ma- 
chines, quick delivery guaranteed. Kabart 
Bros., DoK M-2S2, Tr®v, OSUO, 
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l£ VOLT flfAVy duty gene Tatars SS.50. 
§&vu money on new, imed automotive cU-c- 
trlral parts; tree ratalng. State Ignition, 

SajCullertiin. Chicane. 

1'RLE Ekclrjcity— Light*. radio. battery 
charging. Wind power propeller and slow 
speed Ford generator S5.95. With Instruc- 
tions for putting Up. Weaco, 451 Terminal, 

Minneapolis, Mliln. 

EDL3QN Storage batteries, lor light- 
power systems. Non -add. Odorless, fif- 
teen year I lie, Fivo year unconditional 
guarantee. Bargains In comptctr lighting 
ayAtems, Low prices Free Illustrated lit- 
erature. ''See- Jay" Battery Co., B2 Ster- 
ling Ave„ Yonkers, N. Y. 

LOOK! saa.tm Buiidi complete siv„ soo 
Watt gasplant or windcharger. No rewir- 
ing. D J .- tailed methods free Ituhat Mfg „ 

fit pjiitl, HTnaaft lA ' 

RECAST Old batteries into new. Latest 
achievements. Battery Laboratories, St. 

ffnul. Hi nn, _._ 

AERODYNAMIC U'tndcharger propellers 
produce ID to 30 r * more pJeetricttv, Fac- 
tor? prices, Kuhn Mlg.. St, rani. Minn. 



ELECTRICAL SUPPLIES— EQUIPMENT 



MAGNET New alloy lifts od times own 
Weigh! gi.OT. AdvEince. 8S1-P3* Mia neap - 

Olis. Minn. 

HEARING Alda, rech.argea.hle batteries. 
Complete line, bargain-;. On approval. 
Dynamic Ea r. 3 63 N , E- 76 St-. Miami, Fla. 

ELECTRIC Engraver, engraven all met- 
fits deeply, dollar. Hudson Bra*., East 

Syracu se. N, Y. 

ULTRA Violet— Infra red. DUfil ray 
health lamp. Two separate units in erne. 
Promotes sun thu— vitamin J 'D"„ Auto- 
matic control. AC-DC oui-rent, S3. fio pan- 
paid. Details. Beyer Mfg, Co., 4515-P 

Cott age Grove, Chicago. 

ELECTRO-SCRIBE: Electric pencil 

wrHoa. engraves Ail metals* 51.00 postpaid, 
ttetalls. Beyer Mia. Co., 4S15-K Cottage 
Grave, Chicago. 



ELCCtiUO Ft SUING 



MAKE Electric tencer from old. automo- 
bile coil. Complete plans 10c. No extras 
to buy LeJay Manufacturing; 2H7 LcJay 
Building, Mi nevea polls. Minn. 



WELDING AND SOLDERING 



REBUILT a.c d.c. Arc welders, all sires: 
engine governors, idlers. Terms. Low 
prices. Guaranteed. Service Co-, aisa 
Ceda r Ave. , Cleveland, Ohio. 

one Dodge are-woldcr, 35*1 as amperes-, 
0-M volts, d.c. f Two DbdlfC-5 : 25-200.) 
Build your own from North-East Dodge 
13 volt gene rat or without rewinding arma- 
ture. Easy method. Guaranteed Liistmc- 
livo plans. 51 ftb Welders Chat ol Amer- 
ica, AB-3432 M-M art . Chicago. 

POWERFUL ihj-zs'd Volt ae. wilder 
Constructed lor teas than JS.-15Q usd starter 
Colls. Nn winding. Plans Si. DO. Informa- 
tion dime. Wilders Supply Co.. Boa 133, 
Belief ant wine. Ohio 

ACETYLENE Welding out tits. m£«T; 
electric welders, 574.95. Easy-pAyment 
plan. B ox 331 Hamilto n. Ohi o. 

DELCO Arc-welder, 26-2CO amperes, d.c.. 
0-75 volts. Build y-mir own from 32 volt 
D*tco light plant. No rewinding. Guar- 
anteed. instructive plum ji .00 Welders 
Club of America. AB-242K M-Mart, Chi- 
rac 

SPOT' Welding, immense posaLtn :it1 eg* 
418,50, 540.00. Gale Hollinger. Glen Ellyn, 
III 

BLUEPRINTS For powerful IIOv. a c. 
welder. 3 L.59. Write lor information. 
Mqrvelwet a. Box 1150. Ban Francisco. 

NEW Arc WCidcr. ChEap. Free litera- 
ture-. TIoi lm rsot a's Service. Canton, Kansas, 

A POT . I .O 13 M Veil r . -1 1 ri "c t d r eh V r« : 
duces 3 Inch flame Similar to acetylene. 
Welds, brakes, solders all metals incllid- 
ihff aluminum. Work-; an ordinary' house 
current Complete Si 3. 50 prepaid. Apollo 
mg, Co,, sm Onion MV . Mem phis. T erm. 

DEMONSTRATORS Electric arc weld- 
ers. Money-saving prices. Used bv the 
government. Trial and terms guaranteed, 
Hoba rt Welders, hf-28 3, Troy, Ohio 

ARC- WELDER.. 25-flflD AmpCrcs. d.c.. 
6*75 volts. Build ycur own from d c ve- 
hicle motors. No revi tiding. Guaranteed 
Instructive plans Sl.WJ, Welders Club ol 
America. AB-2422 M-MarE* Chicago. For 
tale; New and used d.c* vehicle motors. 



ENGINES, MOTORS, DYNAMOS 



BARGAIN — Hp, motors, EG cycle, I 
pba-T,?, 110 volt, hire new, guaranteed, $7 40 
Send clit'Ct to Erie Electric Motor Co., 1 2D 

Church, Buffalo. N_Y, 

NEW Split phase 1/3 h p. motor. Guar- 
anteed two years. Double drltc shaft. 
Butit-m start in k switch, New departure 
hall bearings. Every part is extra StrotlB 1 . 
I to- 1U0 volt, ‘10 cycle ae., 1750 rpm. Oniy 
56 .■sa plus esc postage. Address Dept- 

D65, Sears -Roebuct. C hicago. 

NEW Displacement motor run-., without 
fuel absolutely. Read my copyright bool;* 
let, see for ycni^elf, Send fiity cents. 
Money order, Herbert Bonsford.1824 Cam- 

osuit, Victor ! a, British Columb iu. 

300 MOTOR Diasrr»«^^ ^nd cover- 

Em: three phase; Star. Delta, nine lead, 
two and ftmr speed; two pt?ase; single 
phase; split phase, capacjtatnr. repulsion 
induction, fan, armature windings, rtf. 
S-utiElacLSan guaranteed nr money refund- 
ed, il.50 prepaid. Ed uCat L&nu.J Atfvunco- 

metil c<i:itpj> n y. Latcwdad _ Nr W Y or t; 

REWIND Washing machine motors, auto 
generators, make a c. welder. Each book 
Si -'00. ICR brings partiiTiiars. catalog win d - 
] n k mater Lai^. Em^vt Knight, LaSalLe, ill. 

ONLY $7.50 Postpaid. Make automobile 
engines controlled power units for welders, 
sawing etc. “'Pepy” governors soi-ct with 
money frick Bliatiitttoo. Harii3 Machinery, 

Mlnn eopo- Us, Minnesota. 

MOTOR Winding lessons, illustrated. 
Send stamp for particulars ALsb motor 
dalu for experienced winders. Introductory 
aaSthcnon 53.00. Motor Data, company, 
Box 7 631. ICan-tM CUy. M0__ 

BARGAINS' Elcciric shaver 51 +8; l*" 
drill 13.87: candid tvpe camera 65 89: tnp- 
torfj, grind era, radios, c locus, appliances. 
Prlcs-list free. 3UalLorder Electric Co. r Tlil 
BO, Dearborn. Chicago. 

SMALL Elect, motors with flexible shafts, 
rebuilt 53.25 postpaid. McConnell. ID ID 
Etl g ewotxf A vo.. Rftcln c. Wls- 

ALTERNATING, i j Hotst, 110 VOlt, lt- 
diictton motors. Rebuilt. Kim ran teed. 47. M. 
WLlmat Auto Supply* 3247 St. Paul Ave., 
Chicago. 



MACHINERY* TOOLS AND SITFLSES 



KELLOGG Air coin pre^ors. 53.00. Elec- 
trid rGingoratora, 526.00. Vacuum pumps* 
.Ta ylor, ltl5 East 102iad Stree t- New Y ork, 

AIR Compressors, new l^xl^, t&. 

47, 2 1 a x2 50. Guaranteed. Send check or 
money order. Nat lona E. 5S0 Wa&m m; ton* 
Chicago. Tl I 

ATTENTION [ Experimenters, craft*- 
men* lm'entoris: You need this giant ten 
pound hai-dware lc.lt . Big box full of 
screws, nut*, wash era, gears, springs, riv- 
ets, brackets, ctr. Over 1(M50 parts- -prtco 
SI. 40 --worth 57.56. Guaranteed siitisfac* 
tion. Manufacturers Screw* 235-M West 
Dlmote, Chleago. 

PLASTICS. Brass, alumlmim, mend,, 
stainless steel, gears, etc. Catalog 10s. 
Hubby Supply flous*. Pox SDH, Pittsburgh, 
Penna, 

SOUTH ji*- :ri£ 3 tt’c-rkj.lLOp fl 1 ' l;Lthe. taper 

attachment 5 ID. milling attachment 5fl. 
prepaid L’.S.A, Money back guarantee. 
Fret cimiltur, Ale>Utn dcr Machincrv Cp.. 
ism Webster St,. Oinuhn Ncbr 



BARGAINS. Demons trafora. electric arc 
welders, guaranteed. 30 days trial and 
terms. Write Hobart Welder Exchange. 
Box M-2S4, T roy, Onjq 

14“ X 0' GREAVES K] Usman Cone head 
engine lathe, quick chaiige, No 0 Cincin- 
nati miller, chcHD. Write for particulars. 
Cincinnati Machinery A? Supply Co.,. 231 E. 
Second St . Cincinnati. Ghlo. 

CONCRETE Building block machines 
And molds. Eos,* paymenta. catalog free. 
Concrete Mach I me Co., 5123 South Comp- 
ton Ay?., St, Louis. Mo* 



BOATS, OUTBOARD MOTORS, ETC 1 . 



ASSEMBLE Your own brat, Our finished 
knock- down frames and inateriuLs save you 
2/3 builder's cast All types and sls^-s* 
Send 25c for bli< catalog. Brooks Boat Co,*. 
Inc. , EH. 8am na w. Mich. 

BOAT Blueprints a.hd ru]l sire paper pn.i- 
torns, priced 50 1 pp Wide aclectloh. 
Cruisers, runabouts., xiopp, xnipo* outbooi d 
boats, etc EkSi fined by karting Pftva] ar- 
chitect. Rush IQc (coin) fpr illustrated 
eaffttojj. Cleveland Deal Blueprint Co , 
Station A-6G , Cleveland, Ohio. 



OUTBOARD Motor. Assemble youf own. 
We fLlrniJih COmpleLe kit with EnxtruCtcOJl.s 
tor 1.2 h.p 527. M, or any part separately. 
Parts tJst- eataingue 10c. Guaranteed prod- 
uct for trpLl fishing or pleasure use Out- 
board Headquarter!;. 305 Atlantic Ave., 

Bos to n* Majsaehuxetta. 

ELECTRIC Outboard from old agtomo- 
bik generator. Opera tex with car battery. 
Emobth. quiet. Plans ldc. LcJay Manu- 
facturing. 5*97 LeJay Building, Minnoap- 

OljA Minn. 

6 UTDQ A RDG — Save 1 G ood used 

uels, all make-i and models Bargains re- 
mit mo-tors. Crandall Htcfcx Co., 353 
Cocnmona-cait h. Boston, Mass . 

FORD Marine Conversion parts ulid kTCs’ 
Models A, B, VS (domestic or foreign I, 
Catalogue 2&c feoln> Osmlthspn. 3644 No. 
La wronce St. , Phiia rtelphLa, Ptn nL; P,RA. 
^NEWEST Thing la brat- piini" ’ 3D foot 
cabin cruiser, complete blue print SLOP, 

Abbot Boat s, Ptllmore. New York. 

13 FOOT Flat bottom rowboat, complete 
■plans 25c. Free baa 1 building catalog. The 

itiidfl er^l 5 Murray Bt.. New York. 

FORD-23EPHYH Marine convorsianv. 
Catalog 10c, Lehman. Engineer ing Com,- 
pany. Dent D f Jr wark_N J 
EUILU Your favorite brat — Save op the 
COM. The Welch System of Brat Buildlne 
makes this possible. Bend 10c far 32 page 
catalog Showing Welch designs. White Can 
motors, boat equipment Tha Welch Sys- 
tem completely explained in this interest- 
ing hook, Use Welch Ready Cut julfIs and 
build your boat at home. Welch Brat 
compa ny. Station K -J_ Milwa ukee* W is 
COMPLETE Youf own bant with aiir 
pre-fabricaied frames fthd materials, 
They 1 re difTerent save 3 /3s and costly 
intakes. Send requirement? for quota- 
tions. lElUslraled eataiqg IQ0 boats, Uic 
Bay CUV Boats* Inc., Bay City, Lficb , IS&S' 

Adanui BL 

BOAT Designers are highly paid profax^ 
sianats, Complete course by maiL Catalog, 
Wcstlawn., Wfontvllle. N, J. 



FIELD GLASSES* TELESCOPES 
AND MICROSCOPES 



TELESCOPES,. M|nrOs^obC!5. binoculars; 
3w!l3 biLfgnip cnlalog free. Brownscope 
Company. 5 W est 27th Street, New Yo rk. 

TELESCOPES. New, used 45 DO up; algo 
amateur kit*, books, maps A marl fan Tel- 
escope Labor atorie s - Ho llywaorl. California. 

BtflLD- Reflecting telescope, fl" Ht* 
43 50: other klt^— all abrasives, mirrors, 
eyepiecess. diagOiiaSs, Illustrated Instruc- 
tions, l Dc. Catalogue free. Optical Devel- 
opment Corporation, Dept. G, 1550 Broad- 
way, N. Y. 

TELESCOPES, bjlerQscqpeg. chemistry, 
mineralogy, Scientific catalog free. Tracey 
Labor atories. E vanxton. Illt nois. 

FREE TnstnicU Oils. Build powerful t*l- 
«f0p». Jamflr, H qy 31 . Ma hovv ill'.'. N. Y, 

USED MlCrcwcopy hinneiJiars. xstra- 
tinmi-Cfll teiescopei* Survey Lng luyfriimcntx 
—bought, sold, repaired Send Uk for 3!j.C, 
Rftsmuasen, P. O. Hok 294. Amaterdam* 
N Y. 

MICROTOME* 13.05 Postpaid 2 a ac- 
tion guaranteed. clrcMlar, Malcolm Good- 
win. 1422 Rorer. Roanoke, Vis. 



SPORTING GOODS, GUNS. PISHING 
TACKLE* ARCHERY 



BARGAINS I Gun catalog 5c, Fibbing 
catalog 50, Ski catalog 5c J, Wars ha l A? 
Sons, First tmd Madison- PM, Seattle, 
Wash. 



FENCING Equipment. Foil*, swortis, 
miiS-ks.. ele Lew pncei Free ftjlalosr. Tii- 
dustrial Products. Dept. 22, 48 West 48th 
Stre et. N ew York. 

RIFLEa. Shotguns. SAW Celts, target 
pistols, air rifle» t hunting knives, binocu- 
lars, teiweepefi, police goods badges., hoi- 
■sters , etc. Bantam catalog 3c. Lee Sales, 
Iprnt. Wl. 35 West ,S2t ul 5t . New York. 

GOLF Clubs. FSve eJub matched set 
h.SO. Lincoln Surplus, 13s Galena, Ffcr- 
pprt. I ll* ' 

TREASURE Finders? Head Gil dak ad- 
Yertisem f-m on (jag g 133 A. 

LEARN Gunamlthing st homo* Repair 
yottr own and neigh borhpod’ii ftreaticis. 
Free eatalog describing 2n books on Arc- 
attUs and gunsmith mg. Sam Worth Ma- 
rlneg., North Car olina, 

SINKER Mol its for making your own 
SitiisH-ns, Free illustrated f Older. Reading 
Instrument Co., Boa 7ft, Heath r>g PcnJtsa 



POPULAR MECHANICS ADVERTISING SECTION 
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ARCHERY Headquarters — 617 South 
Elate, Chicago- Catalogue free. Complete 

Instruction book We, 

HUDSON Bar blankets. Indian pack bas- 
kets, camp stoves, knives compass®- out- 
door equipment. Free catalog. Hone For 
Co., Eo* P, Coopers Mills, Main*. 



ANTIQUES, HELIOS, INDIAN GOODS 



E WORDS, Rapiers, daggers, armor list. 
Send sianip. Abels, ailuA Lc sing ton Ave,, 

Nov York. 

DOLL?, Antique, bought ter CftSh- Write 

Ki import Pall s, I ndepe ndence Mo 

100 GOOD Gt GO fine arrowheads. 33 .'riij . 

Gedm c Holde r, Glenwoo d. Art. 

MAKE Your own Indian arrowheada. 
Illustrated booklet "How to Make Arrow - 
heads" oE flint. glass, etc . Jl.tiO. Indian 
Lore Publicatio ns, preen (iiver, Wyoming. 
100 GOOD Arrowheads £3. Catalog. So. 

H. Daniel. Hot Springs, Ark. 

INDIAN Relics r bcadwork. pains, curlew, 
mlnerpU, old El ass. Catalog He. Indian 
Muslim, Narthbraneli. Kansas, 



TAXIDERMY 



PRICKS Slashed I New 36-pase 1939 
supply catalogue free. New items. New 
ideas., Postcard brings yours, Taxi dermic 

Minuter! i i T i‘rv Me mphis. Tean, 

tikillN LJy mad to mount birds and Ani- 
mals, tan skins. make leather. Old reliable 
school tc nch.es, easily, dUiekly, at low OOSt, 
Over 250.000 students. Rush postal lor free 
48 page boot, Northwestern School of 
Taxidermy, ITS Eiwood &ldg ri Omaha, 

jNebr. 

P- LA 913 Byes, taxidermists' , furrlcrE' 
supplies. Dip catalog free. Elwoad Cam-* 
pany. 225 Enilth Bldg., Omaha. Nehr. 

TAXIDERMY Supplies— Qtl&Uty artffU 
dal eyes, teeth, genuine Jonas head terms. 
Tools, materials, ett, Everything for the 
progressive taxLdcrnEiSt. Bond I Oc lor big 
illustrated catalogue, Jonas- Bros., ims 
Broadway, Denver, co3o- 



DOGS, FFrTS, BIRDS 



Sli.bO BUYS Trained coon bound. Opos- 
sum, lo*. rabbit and bard dogs cheap, List 
free. Ramsay Farm Kennels . Ramsey. Til. 

mammoth Groat Danes; , Marvelous 
guards, companions, Pups S2$,(KI, Write 
for pictures,. Kalmar Uanery, Btonc Moun- 

tain, hit, 

BIO Profits breeding Bos tens f Circulars, 
dime. "Son tre e/' R oyal Pali. Michigan. 

Rlttpt;-‘ Get American Canary Maga- 
zine monthly. Year $1.0(1. 283D-P North 

Halafcr d, Chicago. 

BEAUTIFUL Pure white police dogs, 

An&onlft K onneta, Moao. N, Dwk- 

sportsmen: soo Pointera. setters, 

straight cooiiera, combination hunters, rab- 
bit and fox hounds. Reasonable. List free. 
Ramsey Cree k K en neU. JtamScy. Illinois. 

RE At. St. Bernard pu ppl » — oh eap tool 
Royal Kennels, Chjtzy, N. Y, 



POULTRY AND FARM SUPPLIES 



SEXEO And sex-linked chicks, 6 poplar 
hybrids; 52 purehreds. Large new book 
free. Mrs . Berry‘s Farm, Route A, Cla- 
rlnda, lava. 

MORE Profit in year gram fed to broil- 
er s, Poultry prospects bright, Write today 
fnr catalog, early order and quantity dis- 
counts. Dubois County Hatchery, Bax il2, 
■Huntlngburg, Indiana . _ 

LOW Factory priced on electric, brooders, 
batteries, parts, wire fabrics, elt. Free 
7& mi go catalog, Bussey, iJ&i West 55th, 
Chicago. __ 

HEADQUARTERS— World Champion lay- 
ers. WO imported 353 - 351 - 354 egg con- 
test hciUs from Australia - New Zealand, 
Free educational catalog shows- customers 
profits, Osborne Farm. Box 70. Holland, 
jllfliltta. 

10 CASH Prlws weekly ter ten weeks. 
Also in addition to cash pri2c&, 5 all- 
expense trips to World’s poultry Congress. 
Write lor contest rules and free catalog 

tolling how to make money with Davis 

chicks . 21 breeds, Sr-xed chicks 34.6(l^KJO 
and up. Da via Poultry Fhrm. Route 34, 
Ramsey, Indian a, 

MAKE Money with poultry, Read Amer- 
ica' f- leiteltttg poultry magazine tar latest 
Jiitermafitin, Three years $I.OD; nine 
months 2i»c. Poultry Tribune, Dept. E-93. 
Mount Morris. Ill, 



greensburg Blood tested chicks for 
broilers, immediate delivers' on Barred, 
White, Bull Rocks. Reds, also Leghorns 
34 SO pp. Write for catalog, early order 
and quantity Miscounts. Qreansbiin? Hatch. - 
Ery, B ox. 40, Qrccnaburg, Indiana. 

CHICKS For biOllcfa. Immediate dcllv- 
r ry on Reds. Barred. Buff. White Rocks, 
wyandhttea. Orpins tons. Leghorns. Sesed 
chicks 90': accuracy guaranteed on pul- 
lets. Write for iuw prices, quantity and 
advance order discounts. Salem Hatchery. 
Bo x 91, Salem Indiana. 

SEYMOUR Chicks for broilers and early 
Euyerd. Our prices are always at rock bot- 
tom. Write m before you buy chicks, Get 
our free catalog, early order and mummy 
discounts, Seymour Hatchery. Box 35 f 

Sermodr, Indiana. 

CHICK Rahere mate estr*. money «lU- 
ing uijr chicks to neighbors. Write Jackson 
County Hatchery. Box 19. Seymour. Ind. 



TREES, SHRUBS. ROOTS. HERBS 



.tf'ST Out! World' x grt-atexE ■'Herballs-t 
Almanac." Beautifully illustrated in nat-r 
bral colors. Contaitit over 200 Old-fajh,- 
lontxl herb medicine rrCiprs for licme us*. 
10c i>osrpald. Worth dollars I B&t&nles. 
145 w. I is tn st.. ch lease. 



FARMS AND FARM LANDS 



FARMS That pay in the Great Northern 
Railway agricultural empire. Minnesota. 
North Dak ate. Montana, Idaho, Waj-hLng- 
ton. Oregon. Fertile black soil, high pro- 
duction crop:;, grain fruit, vegetables, feed 
and livestock. Many kinds of farms fur 
selection. Write for book on slate you pre- 
fer. E. C. Lcfldy, Dept. 257 G. N. Ry. + 

St. Pa ul. Minn. 

JUST Out! Stroute catalog — Farms, 
country homes, rural bujine-ss opportuni- 
ties; nearly 2000 bargains dcscribrd in 
states east of the Mississippi; write today 
for this money - saving tlme-*aving guide. 
Free, Strout ReaLty. 25S-F 4[h Ave. , New 

York City. 

GOVERNMENT Lund.-, ten CeOta acre up. 
Information all states twenty- five cents. 
National Tax Service, 6D0A Majestic Bldg,, 

De troit. M ich. 

CALIFORNIA irrlgaimL dairy farms, 
Almond or walnut srovea. fruit oru hards 
and cattle rancho, For full particulars, 
write Bomb-rger Bras,.. Modesto. Calif, 

GOOD Farms available, Washington, 
MliuiefoU. Idnlio. western Montana Ore- 
gon. Dependable crops, favorable climate. 
Wnte for impartial sdcJce. liter* turv nod 
list of typical bargains, Specify state. 
J. W, Haw, 119 Northern Pacific Ry,, 
St. Paul, Minn. 

40 aches, Near White River, unim- 
proved; poultry Laud. 5175, 3!i down, 35 
monthly. Free list and literature. Hub- 
hard, 2l$ Grossman Bldg,, Kansas City. 
Karts. 



CANADIAN Tax sale lands for a dollar 
an acre ftnd up. Small monthly payments. 
Farms, litisbef. hunting and fishing camps, 
minerals. Limited number of properties. 
Write at oner for free ilSustroted booklet. 
Tax Sale Service, Room Gl3, £2 Queen 5b, 
W.. Toronto, Canada. 



F A KM MACHINERY AND SUPPLIES- 



ALL Purpose tractors at factory price, 
Shaw 3 to 5 horsepower, riding or walking 
types. Docs plowing, rtisriug. harrowing, 
Cultivating; mows lawns, cuts weed-;, does 
hauling; funs belt m&chlnerv. Air or steel 
Urcs. 'I'hrec speeds forward amt reverse. 
Thousands in use. Write for free catalog 
and 1(1 day trial offer. Shaw Mfg. Co., 
Dep t. PM2, O alc^bUrB. K ans as. 

NEW And used traetev parts at tremen- 
dous savings. Write for free i!?:sg catalog. 
Central Tractor Wrecking, Co,, Boone. 
Iowa. 



PROFIT ABLE OCCUPATIONS 



RAISE RabbLis and carles for itx. We 
buy at lop prices. Complete details hi cate 
aLcic. enn tract ftnd niagn/inc. 1U cents, 
Stahl, B ox l. Hol mes Part. Mo. 

R EOROOV1 NO "smooth" tires Es profit- 
ftblc. Your own business. Write toduv. 
L-219 Iff, S3rd Street. Philade lphi a. 

MEN — Women, operate "Specialty Candy" 
Factory" home, all or spare Lime. We fur- 
nish mttSte aticl llMtructlOh, Opportunity 
to earn steady Income, i Our 29th year.? 
ISdOklet free. W. HLllyer Rftg^dftle. Inc., 
Drawer €2, East Orange, N, J, 



M. M. earned $267, three weeks, raising 
mu-sh rooms In cellar J ExCeptlPiidl. but 
your cella f. .shed perhaps sUllable. Wc buy 
ernpii. Book free United, 3948 Lincoln 

Ave , . Dept f>9. Chicago. 

BIG Muncy raising Angora Wool rabbits ! 
Easy, fascinating. W ool brings Si to 36 lb. 
Catalogue wool samples 10c. day's Farm. 
sliamn , w ash , 

BALL&AMES. MovLes afterneons, Work 
mornings home. Your own business. Btarn- 

ford. 9762-A Broadway, New York. 

MINK., Bred females, April delivery. 
Dime for general inlormatiou. Lorn man's 

PUT Fftrrn. Sp an uler, Fcnna . 

COUNTRY Drives or movies aflenuMos! 
Work mornings home. No cflnv&MUiBl 

Folio-H, StatLorL D, tw AhB e l-ft ^. 

TREASURE Finders? Read Goldnfc ad- 

vertlaem etit 0-H pace 133 A, 

RATSE Omnca pigs, make money, 7'hou- 
sandfl needed, Wc supply breeders and buy 
the young Free Ulna traced book Research 
Supply. =43(1 W. York Street, Philadelphia, 

Fenna, 

POSITIONS ' At" F;pa — De tails fTce, No em- 
PlOVmcnt age ncy. Jullun, Amarillo, Texas. 

MAKE Door mats from Junk Urcs with 
ordinary home workshop equipment. Com- 
plete instructions 13.00. Thomas Kov/clJ, 

5372 &E Clair, Detro it . Mlflrlgaii . 

MINK Easily raised. Highly profitable. 
Free booklet. Banks Minks. Framingham, 
Mass. 



OLD BOOKS WANTED 



WE Pay Up to £5000 each for old books, 
also high cash prices for old magazines, 
letters, newspapers. A single story book, 
pchoot book, old Bible, travel book, al- 
manac. etc . that hxifcii worthless may bring 
you S50, $\QO pr ssun in «tsh, Thousaiuls 
wanted. Send 10c now for lairs t price Hat. 
American Book Mart, HO B. Dearborn, 
Dept. 2513. Chicago. 



BOOKS, PERIODICALS, PICTURES* 
POSTCARDS 



NFND IQe. Far trial subscription. Ameri- 
can Freeman, questions and answers mag- 
jteJne. it;- Ld-u'^u n- Julius. Girard, Kanjm> 
exclusive N, Y, world’s fair photos, 
information, samplea H>c, FormfltJ, 8B£ 
Lorlmct. Brooklyn.. H. Y , 

SPARE-TIME EubaeripLlnn repretientn- 
Uvea for all mtih r Ail ties. Instructions, cojii- 
plete starting supplies; free. Pines, 5$3-A 

Monroe. B rooklyn L N. Y. 

YOUR Favorite magMlnM— Hall price, 
Catalog, 10c. Magazine Exchange, Base- 
line, Bun Bernardino, Calif, 



GAVl ES— ENT FRTAINMFNT 



BINGO Games, dll sizes, lowest price 

catalog. Wa rnovto, Conim lCi.lt. R, U 

PLAYS, Onereuas. musical comedies, 
complete minstrel first- par t4 With SOng 
programs, blackface skits, vaudeville acta, 
monologs, dialogs, recitations, juvenile 
playj and songs. musleaL readmes, enter- 
tain m eilts. make-up goods. Catalog free. 
T, 5. Denison i Co., 203 N. Wabaah, 
Dept, li, Chicago. 



MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 



MYSTIFYING Tricks, J^c cachl Get 
yours. I(H?R Commerc ia l. Waterloo, Iowa. 

LEARN VentriloquLsm 2e stamp brings 
particuhirs. Smith, 125 N, Jrllrnou, 
Feeria. Illinois. 

LOQK1 New 1939 catalog pfelcmlCHul 
stage magle only IQe. LUe new catalog 500 
packet- parlor tricks IOC. Each different— 
get both. Lyle Douglas. Station A-5, I3&1- 
las. Texas. 

EARN Money In any croa-K Cali names 
of s! rangers, tell unspuken (nieHtLon;?. Fro- 
rcSSiOilM course mind reading, spirit writ- 
ing, etc., SI. Hvmlersun. Boa 34l. Ban 
Ber n ii rd Lp p, Calif. 

GIftNT SurprLse catalog of Jakea. tricks, 
magic. Pilules, npvcltles. curiosities rushed 
for 2llc. Free mystery irlck included. Law- 
son Ylck Co., Dept, F4. QuseiPS V LI luge, 
N. Y. 

MAGIC. Earn while learning. Partic- 
ulars for stamp. Browne, Bax 272. Duluth, 
Minn. 



HAVE Fun 1 Foo] your friends! Latest 
trick Jakes. 10c brines kllustratejd catalog 
nn.d snappy free trick! Broadway Novelty 
CO., Box 75. Pelham, New' York. 
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POPULAR MECHANICS ADVERTISING SECTION 



HE A magician. Largt professional mflfc- 
tc catalogue oi 3a. tea l l r Legs 2Sc. Cash pi* Id 
for complete Tfttbrll Magic Courses Write. 
Ireland, Oinfl North Dearbo rn. ClUftiigfl, 
THE Lyle Douglas catalogs are bigger 
and better than ever. Lyle Douglas, Sta- 
tion A -5 . Da llas. Texas. 

MAGIC" Books, occult: novelties. Col- 
a \og 18c Eastern City Sales, S-E Ran- 
dolph, qrhlcaita. 

&vengali Magic decks. Bridge slw, 
new stvlc. Dcih Ohslvators sell them for 
one dollar. Dozen $3.25. Sample post- 
paid thlrttf-flve cents. Catalog 300 Jokes 
and magics Iree. Adams Company, As- 

ftujfr Park. N. J\ 

WORLD'S Largest magic shop profes- 
sional catalog, 3&c. Holden, 220 W. 43nd 

&l.. He m York . 

BECOME A magician, and earn extra 
money in your spare time. Send 35^ today 
for your copy of our 158 page catalogue. 
THIS hook if full of tricks tor everyone, 
from the beginner to the professional per- 
former. Established 15 10. Chicago Magic 
Company, 2300 North Meson Avenue, Chi- 
cago. Illinois. 



R:\Jt >’ COINS 



ANCIENT Roman coins, five different, 
$2 0D; cummcmurati vc half dollars, five 
4iff erent, $5.08. 5. Kocppel. Merritt Bid*. r 

Los Angel es, California. _ 

UNITED States. Large cent. 2C DroiiiSfl. 
3c nickel and bargain list. 25c. Eleven 
dates large cm Lb, SI. GtorgC ¥V, Coffin Co.. 

Augu sta. Maine. 

GENUINE Roman coin 25c; Flying Eagle, 
3e nickel and list 25c. Maurice Gould, 

BOX 73, Brig hton, Masa. 

^ COINS Bought: Will pay $5.80 Each lor 
certain Lincoln pennies: lndjan heads 

£100.00: dimes $508,08, Catalogue H5C. 

Federal coin Exchange. -id s-mlil, Colum- 
bus. Oh io. 

COIN Curds. largo Stjlf cardboard 11x14 
in., cutout for India II or Lincoln cents, 
liberty or buffalo nickels. Each 50c post- 
paid, Foreign postage extra. Lohmcr Co., 

825 Lima, Burbank, Calif. _ 

OLD Money wanted. Do yon know that 
coin collectors pay up to SlOD.OD for cer- 
tain U. 5, Cf nts V And high premiums for 
nil rare Cdm? Wft buy all kinds. Hcnd 
4e for large coin folder. May mean much 
rpftt to you, Numismatic Co., Dept, 2d, 

art W orth. Texaa. 

COMMEMORATIVE Half dollars. Lin- 
coln il.19: Cleveland *1.19: Long Island 
$1,19; Texas *1.]8; Boone Si. 2D; Arkansas 
*1,8-9; Elgin 83.49; Wisconsin 4L+9: York 
11.49; Bridgeport Si. 99. Selling price list 
free. Bob Cohen. BOX 3597-0, Cleveland, 

Ohio. . _ 

44 COINS , BllLs. rnkens, 15c. Oita Gdde- 
h on, Ov erland . Station, S t. Louis.. Me. 

’ PREMIUMS Pa:d for 1 £01 different U. S. 
coins in circulated condition Including In- 
dian and Lincoln pennies, standing Liberty 
Hiarters. etc. Complete buying list lie. 
lames Hand ail. 407 South Dearborn Street, 
Chicago. 

INDIAN Cent*. 10 different, 25c; 40 
coins. bills. tokens. 25c; 20 coins, 35c, 

Btehcff , SOP E- 8th. Kam os City. Mu, 

uncirculated SAti Francisco mint 
cent and list ioc. 3 different 24c. L&mlon, 
BOX 1732. Wlbthjre Station , Lm Angel«- 

BIG Prices paid for certain wanted coins. 
isumj cent si o.oo. some silver dtniars s^tioo, 
1884-1885 Indian head cents * too, oo each, 
dimes before 3B95, JlitKI; liberty head nick- 
p.Ijs before 1914, ShQn; encased postage 
stamps; some large pennies 52800;: half 
cents. S275.00; paper money. gold dollars 
SI 500, foreign Coins $ 1 4*5, some Wurtti 
StHMQ each. You may have coins for which 
We pay big premiums. Therefore send 15c 
today for 1,939 big Illustrated coin boot for 
certain wanted coins, National Coin Cor- 
novation f5i>L Dayton a Beach , Florida. 

GET Profit and pleasure in collecting old 
oflina, Send iqc for &fi -pa ge illustrated 
coin ratal qg, Ypu'lil be delighted with it. 
Send for it now. B. Max Me hi. 370 Me hi 
Bldg,, Fort Worth, Texas. Largest rare 
COill establishment In U, S. Established 
$9 yean. 

FINE Foreign 1708 coin. 2 notes and 
catalog IOC. Geo. Best, Cedar Rapids, 
Jowa r 

comme mor ati ve Half " dollars. Lin- 
coin, Btoac Mountain, Oregon, Ti-xajj, 
Cleveland. Kentucky, San Diego, Long Is- 
land. $1.50 each. Illustrated catalogue 
NO 14. 25c. Norman ShUltB, Salt Lake, 
Utah, 



FREE l Foreign coin, banknote, and 
largo il lust raced coin catalogue, send 4c 
postage, Coin approvals sent. Tatham 

Coinco. S prlngfiel d-iSS. mat, _ 

*5 TO S5(H.i Each paid far hundreds of 
old or odd coin?! Keep all until posted. 
Many very valuable. Send IQ cents lor il- 
lustrated Coin Value Book. 4x6. Guaran- 
teed buying and selling prices. 31 years Ja 
business. Coin Exchange, Box 5. Le Roy, 

N. Y. 

RARE V. 3- r foreign Coins, war medals. 
Catalogue Ibc, Mtngrlle, Colorado Springs, 
Cold 



OLD STAMPS WANTED 



WILL Pay 11 DO. DO for 1924 lq green 
Franklin sUimp, rot&ry perforatetl eleven 
(tl.0Nl.DD Ef unusedl., Bend 6c today fur 
large illustrated folder showing amazing 
price* paid. Vernon Baker. 444PM- 1, 

Ely rla._Oh|o_. 

BUYING List With 333 Illustrations. IQt. 
Liberty stump CO.. St, Louis. 



STAMP COLLECTING 



BRITISH Solomon Islands — Land of can- 
nibals and 1 1 end hunters! Immense Solo- 
mon islands commemorative, *5. United 
States, Liberian Bongo antelope, mystery 
British Colony Irianele (a thrilling sur- 
prise!!. fantastic Mnnchukuo mausoleum, 
breath lak mg beauty from Cayman Inlands, 
etc, TpLs astounding packet of birarre and 
intriguing atampa absolutely free to ftp- 
moral applicants enclosing 3c pOstitge, 
VLking Btanip Company. l-Z Hamusi Place, 
Brnoklya, N. Y. _ _ 

WHOLESALE — Canada. Newfoundland. 
Fifty page Illustrated wholesale caiAtOKUe, 
fiaturing Canadians. Newfoundland, Brit- 
ish Colonials. United Blfites, supplies, TYae, 
Empire SLamp Company, Dept, 5. Toronto, 
Ca nada, _ 

a I DIFFERENT Including Ogata Rica 
triangles, Egyptian airmail: set Kouang 
Tehran: 25 BrJUih Cotohlaa. etc. All for 
l no with approvals, Arden Page, Harnell, 
Nfw York , 

MAMMOTH Free packet. Savage prin- 
cess, exotic acenea, weird natives, maps, 
beats, animals. 3c povlAac Approval. 
gjnl th.i_.tga Clilfpr d, Ro rh oster, N. Y. 

GIANT Racket all different, from 
Africa. South America, Asia, South @ea 
Islands, etc. Includes world's smallesit 
f/amp, triangle and diamond -shaped 
stamps, animal stamps. Nicaragua Olym- 
pic H, buscbftEl" commemorative; and many 
others, Also packet 17 different United 
Elates feat, 85cT — all obsolete. Including 
%h denomination, commemorativea. etc. 
Total catalog value nearly jS.ME All for 
5c to approval applicants. Write to-day! 
World-Wide Stamp Co., Box CM. Cflmden, 
New York. 



PRODIGIOUS Anniversary parka go! BE- 
colored banana airmail, Perak, savage 
Selangor, unlq.ue "green croas" charity, 
Wurttemherg Kiwi bird, wurld l s tiniest 
airmail, Sembilan. Portuguese commemo- 
rative. Siberia, striking pictorial-*. Only 
5c with approvals [ Saxon company, 4<5ka 
Jay Straflt . Brookly n, N, Y. 

AlRMAltrS And cammamoratlvex, 25 dif- 
ferent. including Columbians, Panama- 
Pacific, Edison, Zeppelin, etc., only Be with 
exceptionally fine united States and for- 
eign approvals. Marco Stamp Co., Box 
8H$. Ban Francisco. Calif. 

SO BRITISH Colonials, premiums, lists, 
approvals, tUc. Northeast. Bax 06 18, Kan- 
sas City, Mo. 

3 PHILIPPI NEB WLth approvals 3c post- 
age. McLoughlln. North Avenue. Meriden. 
Conn, 

GENEROUS OUert Three triangles, 
Tanganyika. Newfoundland cammcinora- 
tlve, giant map, U. fi. $5, scarce Man- 
chuknu — 29 pictoriAls. Extra! Spanish in- 
surgent oommemora lives. Everythin h Hit 
Offered approval applicants. Tru-Va]iie. 
_Box P 1 4 13 . Hartford, Connecticut. 

FREE™-23 Different Japan, also free 
hinges to approval applicants sending 
Upstage, Excel, Box 131-5. Chicago. 

UNITED States stamps on approval. 
R a canr-ger' e„ Box 124, Pntaburg. K anaas. _ 

EARN Cosh -stamps, ael! my approval 
bocks. Nickel packets. Ellison. 2941 West 
37th St.. Bro oklyn . New Yor k.. 

FREE Collection 2D different Portugal 
for names and addresses of three active 
stamp collectors if uppnr-als requested. 
Reimcrx, 509 Flatiron, Fort Worth, Texos. 



FREE I 25 Different United Slates. Send 
ioc for 2 each Alexiuidrtlte. Bahrain. Nejd. 
r Approvals.) Arnostl, 48$ Lexington, New 

Yqrk. 

BIG Pnickage stamps. Over 258 mixed 
with British Colonials. Only 5c ta approv- 
al applicants. Washburn, Dept. D, 3224 

Montana. EE Fash. Texas. 

59 VARIETIES Sliver lubllee S4 59. 190 
corona lldil-i $5.00, 100 George eth (2,08, 

Lists irra all countries.. Ontario Stamu 

CO., Box 444. Tbrontc, Cftifldi, 

WONDERFUL Bargain ■ — Corona tEons, 
filer m Leans, Nigeria, New Mozambique, 
and 180 different others. Everything 18c 
to approval applicants. Dusen berry. 5 nu 

Wflit 23 Si., New York. 

OVER iso All different United States, 
Canada. Newfoundland only, including 
commems., free premiums, 30- cents. Coin, 
stamps, L" Hemau It, 204 West Tfitb Street. 
New Y ork City, 

APPROVALS As- you like th™. Kuperb, 
attractive, cheap. Ref. Bortolo. 23 

lngua noz, Rabqto. M alta, 

5 DIFFERENT Stamp seta 15C. Paul, 

3ftl8 Clinton. Berwyn, TlUnola, 

HUGE! Seven colors! Four varieties 
Ecuador- Uni led Stiitra conElit uliort stamfRl 
With packet 50 others, 5d to approval ap- 
nlLcani*. l.lvlngBlou, 2 HR, St. Ignace, 

Midi, 

1000 GOOD Mixed foreign. 25c. Miasien 

Mart, Brooktand. D, C, 

APPROVALS Hfllf rant and UP Ander- 

sen, 1941 Frank! lu, Milwaukee. Wis. 

FREE — World’s only octagonal (elght- 
ilded) set to approval applicants. Charles 
Cleave] end. B89 North Humphrey, Oak 

Park. I llinois, 

100 DIFFER ENT Including attractive 
triangle only 5c to approval applicants. 
Crystal Stamp Co,, 3513 Leavenworth, 
Omaha, Nebr, _ __ 

‘ill DIFFERENT" "Stamps 18c With ap- 
prov.iln. Be relay A Sena, 407 S, Jaduon, 
Kan sas City, Mo, 

3ii DIFFERENT U B. with approvals fie. 

Reynolds Btempp,_F'JnL t Mich;_ 

TRF world in a racket, An outstanding 
value! 1QD stamps from ld& different coun- 
trl^, Including Abyssinia Afghanistan. 
Brunei, Falkland, tfamaa and others from 
Africa, A.'-.ia, Bunth. A«serli:& Wp.hL Indies, 
etc. Our patnphlet, which tel la ’"How to 
Make a Stamp Calleetson Properly, 1 ' to- 
gether with our large bargain list of al- 
bums. packets, sets. etc. All for only 2*e. 
Queen City Slump Co.. 804 Race El., ROOttli 

^^CinGnnnf I , Oh lo. 

188 U. £. 25c. Approvals. References. 

Ndpp. 1 180 Etlcl Id. Beloit, Wi_s . 

ALL The world-- Approvals one e^nt and 
up. De e Taylo r. R ock y Mount. JW. C. 

2.EPPELIN Mindenburg comptcto Set &C, 
Opprevels. Fre nch. 2 41 Euclid. Cl eveland. 

TnrANQLEB! Triangle! Triangles! 
Trlengles! Count them. Four! With fa- 
mous Rivera nude stamp. Only 3c to Ap- 
proval applicants. Cactus Junior, Tucson, 

Arl acn a. 

FINE Approvals, freshly filled books and 
sheets, Tell me what you want and I will 
send it. Mlltan Skinner, 3QG East Fourth, 

Loiig Be ach, Call!. 

75G DISCOUNT. Send 25c. 50c or $1.89. 
receive four times amount In stamp?! cata- 
loging 3 c up. Globe Bales. Box S05. Pon- 

tiac, Mic h. 

UNITED St4itei approvals! Reasonable! 
.^rjoii? collectors! Box 822, Minneapolis. 

Minn. 

ILLUSTRATED 2 Color letterheads, en- 
velopes. 180 each 11.00 postpaid. Praf cs- 
siona l StaNot^ry^Nashvllle. Mich: 

|lfl STAMP Free tn approval applicants. 
Facie, 309 Greeley, W cbatfr Groves. Mo.^ 

FREE. Canada (X stamp to approval 
applicants. Monday. 1052 WannlhlJ AVC- 
nue, Verdun. Que. 

30 DIFFERENT Canada Sc with apprpv- 
nls Uni ora Stamp s , Kitchener, O n tarto. 

CLIPPERS. 1319; i32o; 1331: 50 Cents 
raln^ Hanlngton. Babylon . N. Y . 

1^5 STAMPS Including triangle, air- 
mails, etc. J0C. Lufbery, Middletown, 
Connraticut. 

STAMPS. A superb selection sent on 
approval. Quality 31 1 low prices. Fred 
IP- rEbcru, Bex PLF, F lnihur st. III. 

FREE. 15,00 Stamp With approvals. 
Fertey P. Porter, Wc lEral gy, Mom. 

UNPICKED! 190 U. S. revenues on -doc- 
uments— IOC J 1800— COc. 1 508 different 
world — 35c! Van VOOT his, Hyndmah, Pcnna. 
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U. f5„ — G3 different (commemcmatires, 
oLrmall. etc.) With approvals 9c, ^ ailf, 
commemoratives 18-93 to date 250. Moseley, 

45 32 Forestpark. St. Loulg, MPi 

CASH For precanceis and blcentenniala. 

Judd. G6i Ptatt. TdIdJQ . Ohi o. . 

FREE. Treasure packet, 3c please. Gro- 
in octn Stamps. K itchener. O ntar io, Cfttl. 

CASH For stamp col lections, JictLfOUEa- 
li&n£. Jennie Graves. Phoenix Building, 

HdiJOke. Maa. 

PICTORIAL Exchange;. Send 25 differ- 
ent stamps and lDc; receive 2o different 
foreign piddl'lata. Waldo, Bolt 251). Dallas, 

Texas. 

NEWFOUNDLAND— 15 Different includ- 
ing coronation. 10c to approval applicants. 

'■Crescent. Stamps;' r L ondon. Canada 

3D FINE Stamps "cataloging 85. Oft. only 
JQp with approvals. Fort Pitt, I 111 How- 

Rid , Pitts burgh is . Fcnna. ____ 

WORLD' e" Small airmail, also world's 
largest diamond stamp, free stamp maga- 
353 ne! $2.00 U. Sr stamp, commcmoratlves, 
special issues, scarce stamps from 35 coun- 
tries. 5c Wittl approvals. Capital Stamps, 

Dept. P W, Little Hock. Ark ansas. 

k n uun un Stamps 5c. BUCU9. 1831 Q. 
Lincoln. De nver, Colo rad o. 

FR.EE. 31 DJff, pictorials. Jubilees, coro- 
nation, new issues No Junk. 3c postage. 
Approvals. James stamps, Stand St., New 

Bedfo rd. Mass. 

OVER 8DQ Obsolete U, S. stamps! Sat- 
islactlon guaranteed or ]imney refunded, 
$1.50 postpaid- George Wentz, Browns- 
ville. Texas. 

HUNGARY, 100, 6c. 25 Coins 3QC. 

Malls Rubin, ll Pitt St.. Nl-w Y ork Ci ty. 

Bmm.. l$mm. FILMS. Cameras, projec- 
tors Bargain list. Block, 1255 Broadway, 

New York. 

114 DIFF. stamps L Dc with approvals. 
Djetae, 0711 H? St.. Richmon d Hill, N. Y. 

D 5 Specials — 1000 miked, 15c. 15D dlf- 
ferent. 81. aa. 30 different commemora- 
tive. 10c, Lee. EriduLport. Tv. Y. 

1S5T— 193B STAMPS At 1c' and 2c each. 
Catalogue Up CO ID times my prices, LeduC, 

Faint Fctere burg. F lorida. _ 

F RECANCEL Approvals, 35 different lor 
3C to applicants, Gierhart. Baltimore, 

OhlO; 

HEADQUARTER3 For United States, 
Bend 50 cents and two references lor 50 
different. Including scarce 573 and 573, 
Approvals included. Price lists on request. 
r. m. Stamp Co., Box 330F, Port Chester, 

M. Y. 

STAMP Approvals. Fine sea shell. Coins, 
want list solicited. Hobbies, 126 Narcissus, 

W. FiUm Be ach. Fla, _ 

BARGAIN Fine sets cheap. Write, 
Sw eeper. 101 Monmouth. N ewark . M. J. 

FREE! 3$ Japanese, inclose "postage, 
request approvals. Secrisi, Muscatine, 

Iowa, _ 

' CZECHOSLOVAKIA— $□ Different lOc; 
HJA, 34c; 2D0, SI, (in. Fuld. Dickmann 

B!jiidlng . Saint Louie. Missouri. 

FIJI {Beared)- Included forty country 
mixture — too stamp's, ioc; 300. 25e. no 
approvals. Elsen, Bow ling Green. Ohio. _ 
75 STAMPS From 15 countries only 10c 
to approval applicants. Maynard Sund- 
ni«n, 10123, Bristol. Conn. 

110 DIFFERENT, Caledonia. South 
American, Guinea, etc., 3c to approval ap- 
plicants. Extra-Two scarce airmails add- 
ed free I riunsiker Philatelic Service. Box 

325-M. Mlnne n-pulis. Ml mi. 

TRE E, Lposeleaf commemorative album 
wIHl 4 pound mission mixture lor $3.00, 
LaG ran ge Park Stam ps . La Gra uee. Illi nods. 

GIANT Diamond- shaped stamp 1 Big 
packet T05 all different includinc Alex- 
jtrirtreita (new country), Congo. Manchu- 
iuto. Ecuador constitution. Costa Rica tri- 
angle, air-malls, MmmemorntLvcs; giant 
diamond -shaped stamp. 55 United States; 
set United States telegraphs, eutal owing 
30c. Packet British colonies Including 
Burma (new country i. Jubilee and corona- 
tions: scarce acts £ S-iheria, cataloging 59c, 
Illustrated lists. Everything for only 5c to 
approval applicants! Write to-day! Mystic 
Elamp CO., Dept. 80. Camden . New York, 

panama Triangle and 50 others free ta 
approval applicants sending 30 postage, 
Tat ham Btampco. S pringfi eld -30. Maas. 

i&3& annual Free — Features Canadians, 
Newfoundlands, United States, colonials, 
foreign^, supplies. Sixty pages with hun- 
dreds of illustrations. Rent free. Gray 
Stamp Company, Dept. PM, Toronto, 
Canada. 



WORLDWIDE Mixture f4D countries!, 
South America. Orient, Africa, etc., in- 
cluding airmails and pictorials, J ,000, 35c; 
3.D0D 1 greater variety), 81.00- 1.000 U. S. 
commemorative^ (50 varieties, assorted} 
51.95; 500 (40 varieties) sl.M. Wholesale 
Stamp Mart. 245 Broadway. Ne w York. 

EXCHANGE Stamps, postcards, Uni- 
verse. "Exchanger. 1 ;," BrJ 326 pres, Paris,. 

France. Far tleu lars free. 

"ALL Pictorial" approval selections o£ 
medium priced air mails, com memory tivcs 
and new issues. Popular since 1939. Try 
us at least once. Norton Brothers . 2357 
North 56 th Street, Milwaukee. WtaCTnain. 

THE Panama constitution eompletcs LhB 
entire U. B. constitution serien. The flags 
of the united Stflte?; and Panama in nat- 
ural colors, the Statue of Liberty and the 
mottoes of each country make the Punnma 
U. 5. constitution stamps the must beau- 
tiful Of the Oil tire series. The u. s. Consti- 
tution stamps issued by 13 different coun- 
tries pro now complete and getting scarce. 
We St I SI have them all and will send them 
"on approval. "■ The Famana set (2 values) 
wl 1| bi- sent for 10c Id approval applicants. 
Approval Headquarters, Globus Stamp 
Capipany, 268 Fourth Ave., New York City B 

Dept. 201. 

B>0 DIFFERENT U, 3, &3c, Album torn- 
pany. Boar 3 44, Ft, Worth, TeiOa. 

ISO GOOD Mi ted foreign stamps. 5£ 

cnin. Stanto n, Nifl ntiO . Cpdn. 

FREE 55 Different With approval. 1 !, Try 
otir quality' merchandise, Kipp, £4p4 West 
Cherr y, Milwaukee, wi a, ___ 

IT, B. Approvals? Parks, used, cornplctn 
Iflc. Hubers, PdEacc Building. Mtnncap- 

olid, 

WORLDWIDE Mixture. Packet contain- 
ing I Dim, 25c. Fiaaa Stamp Co,. Box Util, 

Santa PV . ^3. Mex. 

30 COMMEMORATIVES 3C. Approvals. 
Story Service. 2? 1 ± Exchange Street, 
Glouc es ter- MagBacSiusetts. 

MAGNIFYING Glass, PqsrerfuL Gropnd 
polished American lens. Unbreakable. 3d 
cents prepaid. Adams Sales, 317 State 

T&wef, Syracuse, N. Y. 

FREE Price list ten popular countries, 
Superb Stamp . 123 M a rks! , Newark, N. J. 

SO DIFFERENT U. S. stamps I5c. BLcgcl. 

Box 1110. MllWhubco. Wia. 

35 DIFF. Obsolete U, S.. catalng Drer 
51,25— 25c. Omar. 436 Virginia Avq., Ha- 

ger etogn. M d. 

U. B. Mint Sullivan, Pitcher. Clark, 
Steuben. Edison— 3&c, with Connecticut 
free. McCloy. Altadcmi. Calitornia. 

UNITED States approvals ! densibla 
prices! 4745 South Aldrich, Minneapolis. 

Minn . 

2ci(> DIFFERENT United states stamps, 
all different, fine condition. SI. 50. Walton 

Mill! ma n. Rock res i i . Mirim a.an, 

SPLENDID Estonia collection, 25 differ* 
ent, pictcrials, a cmipos toJs. sinree imperf, 
DTily 5c. EthperLal stamps. G.P.O. 130. 
New York. 

UNITED States commemorative approv- 
al, Send wants. George Davis, Webster,. 

Mass. 

UHOO&E Your premium from mini bored 
(accurately) foreign approvals. 10c worth 
for 3c. Cowan. 16152 Sn owd e n, De t roit. 

FREE — From every continent. 155 differ- 
ent. Airmails, triangle, com memo-rat ives, 
plctorsflLa. many tl. g. and others, with fc 
approvals. Send 5c for postage and ban- 
dllng. Ace Stump-. Colonial Arcade. 
Cleveland, Ohio. 

PACKET Rou mania. Diene with ttpprov- 
ti is, Notro, 49Qfl North See ley . Chicago. 

LOOK I 5 Costa Rica triangles, 25 dif- 
ferent Japan, Vatican, Italian Africa, 
stamp wallet and perforation gauge. All 
tor IOC to approval applicants. Wunsch, 
Uok 4lfl, Houston, Texas. 

UNITED State? Illustrated looscleuf cat- 
uiog. si. on. send postage for free united 
States price list, pracancel lisr. Stanley 
Glhb ons, 3S-P Park Row, N ew York, 

300 different stamps socTeob. 5 6e; 
moo. si; 2 Doo. 43; 3WD. st. Fred o liken, 
.630 79t h St.. Brooklyn, W, Y. 

r ’ INDIAN Native states, loo’dlfferent. dnl- 
lar bill, unu. Fast Box 10. Lthorc, India. 

POSTAGE Stamp Collections bought and 
said Philatelic Headquarters. Trenton. 
New Jersey, 

THREE Trianeles; 3 diamonds; 3 eor&- 
natiomi; 3 airmail 3 juUllera and 3 Ber- 
muda pictorials 25c. Approvals. Eulalia 
Turner. Azusa. Calif. 



u. s. constitution stamp of Ecuador, 
gorgeous feix-color stamp showing U. S. 
nag in natural colors and George Wash- 
ington, also Marvel packet 33 different in- 
cluding new Cayman Islands, Gen. Franco 
Spanish Morocco "war stamp' ‘ 60 yr. old 
Luxemburg, " bull -fight " 1 stamp, largest 
diamond, tropical triangle, Chinese *' 'midg- 
et" stamp, etc., all for 5c with approvals. 
Potomac Stamp Co.. Dept. I&2-D, wash- 

ington. D, C. 

WRITE For list remarkable stamp of- 
fers. Stamp Finance, Box 1028, Vancouver, 

Canada. 

FREE — 50 Different Stamps to approval 
applicants, 3c postage. World Stamp Co,, 

Flint. Mich, 

BIG Packet unusual stamps (no cheap 
Europeans,) Including scarce Zeppelin: 
world , . i i smallest triangle; Indo-Cliina air- 
mail; Liberia; Eastern RoLrmellni Canada 
coronation, silver Jubilee; ItalLan Eftit Af- 
rica; giant diamond-ahaped stamp. Also 
Holy Lands packet (Palatine, Lebaoon, 
Iraq, etc.); many others. Only 5c to ap- 
proval applicants 1 Frederick Fitts, Fr&m- 
j n i;h am . Mvi ;■ ■; ;i e I ■ usettg . 

FREE—The Stamp Finder t Our new 26 
pajrc edition, fully illustrated, which will 
enable you to instantly identify all difficult 
F.tarrip.s. Also line packet of odd and Pti- 
usual stamps from Bosnin-HcrzcgOVlna, 
Monaco. Fat; ala. Cyprus, etc.. Lr.clUdlba 
maps, ships, animals and strange semes. 
All ircc IP approval applicants ihClOPlblg 
3c po&tago. GarCelon Stamp Co,, BOX 9QH9, 

Uatais. Maine, 

FREE. U. S. 11. S3. S4 and 85 stamps, 
Unbeatable U- S, apprpyals, Nelapn. T 8 E. 
5 th St., St. Fanl, Minn. 

sRT.L E Lamps: Balesman 112 years up) 
earn Cash eomnlLSslPhS. Write for outfit, 
EveriladcB stamp Company, Halcyon Ar- 

cadc. M iami, Flori da, 

WONDER Co’lectlon: Packet odd Coun- 
tries. two airmail sets. United States oom- 
rnemoratlves, mint BrttLsti CulQnies, trian- 
gles, diamonds, 15 Asia, 10 Africa, packet 
nineteenth century — everythin#, 5<t, 

7Vr:ftht’3. 2527 G unford. BaJUmore.^d- _ 

ILLUSTRATED Album. Spaces 4060 
stamps! with penny approvals 20 c. Swan 

Stamps. 604 Swan. Dunkirk . N. Y. 

FREE. 50 Stamps, Iraq, etc, Postoue ic. 
Album 3c, Bullard. Northampton, 

Bost on , M ass. 

” io.doq' varieties ic Each! Gordon 

Davison, Bm a568. Manch ester. N. EL 

FREE! Triangle airmail! Diamond! 
Pictorials | British Colonies I Wonderful 
packet fit different (no Europe) 5c tp ap-* 
proval applicants. Bargain Co,. Box 34P, 
Tlme^ Snunre Station, New York. 

MONTHLY Stamp and coin maga^sne, &£* 
months and 25 fpreign stamps, 25c, Am«T- 
Iran Stain p Journal, Cfldar Rftglda, IbW»,_ 

sounds Impossible: i 2 o different— 

AfelaaniFitan. AHerbaiJan. Zanzibar, trian- 
gle, diamond stamps; United fttates com- 
memoratives. Cawil War Issue, $2. 6 S high 
denominations; everything — 5c. Abell'S. 
J81S fit. Paul. Baltimor e. Md. 

U. S. , Canada, Newfoundland. Mexico: 
"Four Star approvals." Nothing like 
them! Write today. 312 mixed U,. &. only 
10c. Kessels, Tumm. Ariactm, 

BEAUTIFUL Irish Elrle. Second stt of 
souvenir stamps issued by Irish Hospitals' 
Trust Limited. Dublin. Epectmen sheet of 
28 stamps supplied free of charge to n L] 
writing to Mr. J. O’Sheehan. Department 
PM. 28 EHrlsfor t T errace. Dublin, Ire land. 

SMALL Sheet or 4 different triangles 
Ido tn approval applicants. Victoria Stamp 
Co.. London j. Canada. 

UNBELIEVABLE! 62 Different, six tri- 
angles and diamonds; airmail, animal, war 
atampks— China, Japan. Manchukuo. In- 
surgent Spain; Asia, Africa, South Reas. 
Everything. 5c l Crowd er h s . 1£7E North, 
Baltimore. Md. 

CANNON! Bet of stamps showing can- 
non. firing squad, Cavalry charge and 260 
other different stnnip.s, only 100 to ep- 
proval applicants. L. H. Reich Stamp Co., 
4fi47 Kviimory. Chicago. 

Fit I; El Two coronation sets. Postage 3c. 
Roberta, 3I2F Bh care rhlg, Bay City. Mich. 

UNITED Etates-Hi different, perfora- 
tion gauge, hinges, bargain pn enlist — ail 
tor l Oe , Eddon borg. Ba r oda. MLo h. 

FREE I J 'United States and Brltlgh 

North Ame^ica , " , — our valuahla, oomplebe. 
Illustrated. 64-pagc Catalog quoting lowest 
prides. Big illustrated List of foreign 
&lfunps also included. H E. Harris & Co., 
137 Transii EuLLuing, Boston. Mass. 
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300 DIFFERENT 10e, Big SD^T-. approv- 
als. Covert Stamp, 39 State, ROCP eater, 

N. Y, 

60 DIFFERENT, fane U- S7 'including 
perforation gauge, IQc with approvals. The 
Si amp S hop. BiSW Holland Bldg., £■.. Louis, 
MO __ , s _ . _ 

brazil. so Dinar wit idc vim Iwriam 

approvals, D e^' Se_,_ SI Ket_Lft!K L I tld , _ 

ASK For cur wonderful one cent approv- 
als. Prospect Stamp Co., 325 Broadview, 

Toronto. Canada. 

WHOLESALE Catalog for dealer a. XLLiu- 
trated, Pastuge 5e. Frank Co.. 4900 Cbal- 

grove. Baltimore, Md. 

PENNY Approvals, " that satisfy. Neff 
GrtjntwrE. Box 5441 -P. PhLlndclptfi&.JFenna. 

30 DIFFERENT" Angola. Cane Verde, 
Guinea. Portugal, Mozambique, St. Thomas 
and Prince 5c, Approvals, Depraw, Ocean 

Parle, catlf. _ 

ST AM P Dealers, your ad here Will bring 
wonderful returns, Ask me for pr-QOf- 
F. W. Johnson, Manager. Classified Adver- 
tising. Popular MX-eii antes Maiaxtiw. 200 

E. Ontario St,. Chicago. 

APPROVAL Sheets. One to three cents, 
Frederick B, Driver, 2DCI0 Finance Bldg,, 

Philadelphia , Penna. 

£5 UNITED Slaws, IncludliiB B4 and *5 
stamps free to approval applicants. 3c 
postage. Brownie Stam p shop. Flint. Mich. 

WEEKLY Stamp magazine. thirteen 
weeks, Idc. Stamp Journal, Kalamazoo, 

Mlcll. 

SCRUTINIZE^Thls— 100 different stamps. 
25 British CdlonLaJs, ait 10c. Approvals. 
Parkway, BOX P6-F. Kensington Station, 
Brooklyn, N, Y. 



HOBBIES AND COLLECTIONS 



HOUR YIRT5? Swappers r Hundreds of- 
fers. refund coupon- Dime. McCampbail, 
Calexico Calif. _ 

AT. BUMS, Holds GOO match book cover e, 
Si . 10 prepaid. Adams Sales, 311 State 
Tower. Syracuse. N,_Y 

Unused Boot match covers, loo all 
different. 31.00. Free list. Charles f'det- 
man, 13 1 1 C East B4 , Clevel and, OMO. 

EXPLORING Soeetacnier. myatertoua 
limestone caverns is my fascinating hobby. 
Nature lavars interested In details Of join- 
ing central Pennsylvania expedition send 
Si. 00 for personal letter. Bos 63?- Buffalo, 

rr. y. 

BOY Mechanic— Famous Hbrar? of 3 vol- 
umes covets the building of almost every- 
thing a boy might want to make. Actu- 
ally covers 3.(1 pD different articles. Each 
volume 460 pages, fully lllpstrated. Cloth. 
Price $2 each or act of 3 vOlS, — S5 postpaid. 
Popular Mechanics Press, Room (C3B5, 300 
E. Ontario St., Chicago. 



PHOTO FINISHING 



TWENTY Reprints 25c. Rail developed 
and two prints each negative, 25c. Send 
for free mailing envelopes, price list. Star 
Photos, J-lfrft N. D en rfro_r n._ChJ tago, 

matctHLESS Prints — Roll developed, 10 
urantecd Never- Fade Vc-lOK prints 25b. 
prints 2c. Past service, Lundstrosn, 
33 4 - 13th, Richmond. Calif. 

IMMEDIATE Service! Better picture. 
S lx teen guaranteed prints from roll, 35e. 
one colored or two plain enlargements and 
$ guaranteed prints 25c. Sixteen reprints 
only 25c coin. Candid rolls developed free! 
Prints enlarged, to 3x4, only 4c each. One 
day service. Details and mailers free an 
returns t, American Studies, Bow B. 
I-a Crosse . Wis. 

MAIL Your rolls to film center of the 
world. Any 6 or A exposure roll developed 
and printed 25c coin. DeLuxe enlargement 
coupon tree! Photo Finishing Shop. Est. 
23 its., 411-DD Genesee Valley Trust Bldg,, 
Roch es ter. N. Y . "The C amera. CUV '' 

35MM ROLLS Ssupertone fine grain de- 
veloped. 36 enlargements 3^x5, $1.M. 

2 SkTs free, Texas Studios, Ml 2, Sweet- 
water, Texas. 

FREE Sample streamline snapshot. Send 
negative, Reprints 3c. Streamline Stu- 
dios, Box 5699 L, Cleve land . JJhiu , 

PTf OTOG R API I Y For pleasure and profit. 
Prepare for profitable business or fascinat- 
ing hobby at home. Previous experience 
unnecessary. Common school education 
sufficient. Write for Information and re- 
quirements. American School □! Photog- 
raphy. 3601 Michigan Ave.. Dept, 34M. 
Chicago. 



ROLL Developed 2 prints each 25c, Re- 
prints 3c each Ramans] l Photo service. 
F.O. Bos 5. Portland, Maine. 

36 REPRINT'S 25c, 1M Reprints, *1.00. 
Films developed. 2 prints each negative, 
35c, Mercury Studios. Box B33-B, Chicago. 

PROMPT Service 1 Rolls devcl oped. two 
Vclox prints each, negative 35c. Henth 
Studios. Harris burg . Form a. 

20 REPRINTS 25c. 164 Reprints tl. 

Roll developed with 16 prints 25c, New- 

lone, 1, Maywood, III. 

GENUINE Ye lux fadeless prints. 20 re- 
prints 25c. Roll developed. 3 .sabs prints 
and 3 professional enlargements 25c. Four 
5*7 enlargements 25c. Fllmshcp. PM2. 

S weetwate r. Texas. 

RQt.L Developed, £ brilliant fadcprOo! 
Velos prints and two professional enlarge- 
ments 25c. Overnight service. Young Photo 

Service, H0 5-C. Albany, K. Y, 

IiESfjrAULT Studio quality enlargements- 
5 k? colored, fram ed 50c. Rockland . Mass. 

— a" professional 4x6 enlargement of 

each exposure, Eight exposure rolls. Coin 

250. Wells. BOK 5 664M. C leveland. 

YOU Can da 'em .yourself. "Photo Fin- 
ishing Simplified," far beginners, make 
own outfit. Illustrated booklet 250. Cata- 
log — chemical and technical books Tor 
stamp. Kraftmeirs Press. Cos Cob . Co nn. 

ROLLS Developed 3 glasay clear prints 
from each shut 25c. California Photo, P O. 

Bo* 7 1, Wa rm Springs . Calif. 

35MM . □ E VELOFELJ And printed in 
strips of three nicely booked, 54c coin. 
Wens. BOX &556M . qlev ol and. 

professional quaiitv service. ro)U 

dn-veioped. 3 prints and 3 enlargements a&c. 
The Film Capital Service. Box 664. Rochea- 
ter. M. Y. 

ROLL Developed and 16 prints 25C. Re- 
prints 20 lor 25c, oD for 50c coin, Queen 
City Service, Dept. C h Box 7, Niagara 

Square Station. Buffalo. N. V. 

EXPERT Miniature film developing, 
Very fine grain. Best, 20 pictures 3*4 
Kodabrom enlargements; s-i.w. Reprinta 
4c, Regular rolls g pLints-. 2 enlargemcnUs 

25c, Expert Biudina ; JjaCr casE, Wls. 

ROLLS Developed, printed, two 5x7 + , u- 
largements included- '25c. Reagan. 406 
Truth Worth, Beattie. Wuh. 

LIFE Photo finishing lasta a life time. 
Roll develnped, 6 prints. 2 enlargements 
25 d. Reprinta 1 ] ic. Life FhbtuS, HutChln- 

son, Kan sas. _ _ 

Ttt r O OloEfiy enlargcmentE. 1 colored 
with roll 25c„ Arbor Servi of, 10, Jflllr t. III. 

ROLL Developed. 16 guaranteed prints, 
two coupons Oh enlargements 2Sc. Smart 

Photo. Winona. Minn esota, 

ANY MM. lino grain film developed with 
S’iKl 1 2 prints at 4c per print. 16 or more 
3C each, 26 or more 2 [ 5 C each. $krud- 
land? Candid Dflpt. , D-6444 Diversey. Chi- 

cage, III. 

THREE Prints each good negative in roll 
35c. Trial, Reprints 3c. Bred P. Bast- 
ma n, Bo de , Iowa . 

EXCITING Photographic pastime. Col- 
lect genuine picture stars photos with roll 
developed Encluding two prints each eX- 
posurc — 25c. CoEorcraft, Box 251D-P. Hoi-. 

lywnod. Cali f ornfs. 

CANDID Special. Simm. rolls enlarged 
to si.oo. LBmm. rolls PUc, 

reprints 3c, Brown Photp Com- 
pany, imo-li] EuicrsDn, Minneapolis, Mmn. 
16 PRINTS With roll 360. Ifl reprints 

25c. R ex Rhotih Ogdon. Utah. 

MILLIONS Nov know "Holly tints uunt 
Better Prints.” Two professional enlarge- 
ments with trial roll — 25c. Fascinating 
premiums. Uneciualed service. Hollytinta. 

F -1350. H ollywood, California , 

BE A UT1TONE Enlargement, dim e and 
negative. Giant Enapstiota, Inc,, Green 

Bay, Wia. 

GUARANTEED Roll developed. 16 
prints 25e, 20 print! 25c, Quality Photo. 

Hutchimon. Kmhi. „ 

QUICK Service — Rolls developed, 8 guar- 
anteed prints; 2 enlargements; 35c coin. 

OK Photo Service. Ottawa , Kansas. 

ROLLS developed and printed IQd. 
Trial tjua.lty F lntshera. MayfroOd, 111. 

WILLARD' 3 Gives your picturea a 
beauty t reatmen t— tb ey* re clear, brilliant, 
full Of lEfe. Roll developed:, 2 prints each 
negative 25c. Enlargement coupon, Wil- 
lard's, Box 3 535- A, Cleveland Heights. 
Ohio. 



MAKE Photograph^ Pay, NcW bodt. 
It. DO. Popular Mechanics. 200 E. Ontario 
Si.. Chicago. 



ROLLS Developed. 2 prints each and 3 
i ree enlargement coupons. 25c; reprints, 
2c each; 300 cr more, ic. Summer's Stu- 

dlo. Untcngllle, M e, 

ROLL Developed And 9 beautiful YelOX 
glossy prints 25c coin or stamps, Reprints 
3o each. Fotflprlm Service, Bos E, Ro&n- 

oxe. Va, 

FINER Finishing. Rolls developed and 
printed, with one colored enlargement, or 
two professional enlargements, All far 26c 
fC 0 ih>. Genuine, nationally known. Mden- 
tone supericr quality, Moen Fhutc Service, 

La CrO^sc. Wi s. 

FOR The dJaciiminftting amateur, mil 
developed and carefully printed 35c, fC- 
p rtnts 3e. Superior workmanship, same 
day s-rrvicc . Paramount Co., 3S7 E. 02nfl 
St., New York. 



CAMERAS, PHOTO SUPPLIES 



CAMERA Set. take pictures- develop 
them yourself, complete outfit includes 
camera, films, fixing and developing pow- 
dera. glass fop printer, c)Lp, printing pa- 
per, lamp, Instructions, all sent postpaid 
for Si cash or moneyorder. Imperial Photo 
Su p p ly. BOX 43. Stal l Oh Y._ N ew York CLtv. 

EA&5- Inventory rlrarunee. Profit by 
thesf: unusual bargains 35 pint, candid 
midget, F:4.5 lens. $12.75. Used Both 
DeTby, F:3.5, S15.75 2' ^315 Agfa Film 

Pack and plate, with F:(1.3 lens, (16.75. 
9x12 Pf 3UX4 *4 Sel>4 Ikon Film Pack and 
plate, slnsle ext., F:t;,3 tcn.4. uoto ah Litter, 
film adapter and holder. Sli.95. Used 
Artful F:4-5 lesui, S7.7&. New candid midg- 
et. Xenon F:2 Iona, Rapid CompUT and 
casta. ( 00 . DO value, at (54.75. Hundreds of 
other bargains in the KTCftt Haas, ilargaln- 
gram and special bulletins. Your money- 
back li unsatisfactory after H days trial, 
write Bass Camera Company, Dept. AG. 
172 W. Ma dison Bt,. Chicago, nilncrix. 

MAKE Money in photography. Learn 
quickly at home, Spare or full time. Eaxy 
plan. Previous experience unnecessary. 
Common srhottt education suidcaent. In- 
teresting booklet and requiremeni^ free, 
American School cf PhotOJtraphy, 36D1 
Michigan A ye ., D cp i. 3431, Chlc a go , 

ENLARGER. $1.56, Enlarges eight times 
sice of small negatives Fully guaranteed. 
Paramount, Sulc .1 Company, 89 Dudley 
Street, Boston , M ass. __ 

PhOtG Btampa Ic each from your fa- 
vorite phutuETaph. Gummed, perforated, 
BloES-y finish. Minimum order $1 Ob Uni- 
versal Photo Stamps, 315-3 Washingt-on, 
Elmir a. N. Y. 

EXPERTS And amateurs try Carmlnol. 
Latest red-chalk- blue-black tonHir. Excel- 
lent for portraits, slog postpaid. Free 
Circular. Alvin Luhnes Company, 452 
Parker S t reet. B o ston, Massachusetts. 

CAMERAS And supplies. Free illustrat- 
ed catalog listing everything photographic 
— Still and movie cameras, films, lenses— 
at tremendous savings. Hundreds of bar- 
gains, new and used. All guaranteed. Wt 
take j'unr old camera or equipment in 
trottc, Write now for your free copy of our 
newest money-aavlng hare am book — Just 
nut! Limited edition- Hurry! Central 
Camera Co., f Photographic. Headquarters 
Since 1396), 236 Suulll Wabash, Dept, 2-K, 
Chicago. 

WE Process 13mm. movie f negatlve- 
positivc) and miniature camera film. Com - 

S lide printing hhd enlarging service. Ask 
or information. Impe, 3 57 West Sarvt* 
Barbara . Lo .v Angeles, Calif. 

REPAIRING — Cameras, shutters. Leath- 
er bellows.. Free estlmnte. Work guaran- 
teed. Camera Bhop, 1 05 East First, Wich- 
lta, Karuas. 

CAMERAS Film?-, paper 25% to 35 
discount. Paramount Photo Division, 317 
East 62nd St.. New Y ork. 

TREASURE Pindcrs? Read Goldak ofi- 
vertisement on page I33A. 

MirJ t.-arj?cp, today's beat enlarger value; 
limns, tu 4x5; $17.56 to E&j.OO. Models 
for Argu.q C L Contax, Foth Derby, Korcllc, 
Lclca, Speed Graphic lenses. Circular free. 
Leonard Wc&lphalen. 75 East Waekcr 
Drive. Chicago, 

MAKE Your own telephoto, portrait, 
trick attachments. Instructions 25c. Pho- 
ttutraplicr, 1343 N. 16. Fargo. N. D- , 

CASH For u&cd cnmerOs, lenses; deacribe- 
MLller Photo Bcryiee. Avoc a. New Y ork. 

CAM ERAS- -Shutters repaired. Leather 
bellows installed In folding and view cam- 
eras. Bellows made to order. United Cam- 
era, A- 1 515 Belmont. Chicago. 
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IF You go to Mexico ask first far prices 
and pamphlets of finest Oitnun quality 
miniature and other cameras, ljmorularB. 
movie cameras and projECIurK.. Foto Man- 
tel Suer, a, Rudiger V, Csrrahra ]l P. O- 
Box 1453> Mexico City. -105. Branch store: 
Tijuana Baja. California. Branch store: 
T'LjuuEui, Lower California, Hotel ComEr- 
csal. Brandi store; Monterrey, N. L., 

Morclfr 1 ; Or lento Mo. 557 

jSO~More waited film er uiinwessVry ex- 
pense Take pictures you Can be proud of. 
Sell to Itippazmed and newspapers Make 
grad money wherever you live. Easy, low- 
ccst limn* study course shows you howl 
Free catalog Universal Photographer a. 
IJept. t£H. 10 W- 3 3 BL 4 N ew York Cl l r. 

HAVE You a cjittierav'^'Serul ten cents 
for recent number of pur b!K magazine, 
showing how to mike better pictures fttsd 
earn money. American Photbfsraphy. 130 

Camera House. Boston. 1 7. M ass. 

PROfofi'EtAPttY Pays bit! profits Make 
mu ney With your camera Over 2Q0 recam- 
mended bonks oh ft Li branches ol photon - 
raphy. Catalog free. Popular Mechanics 
Press, two E. Ontario St.. ChreoHO. 

MOTION PICTURES AND SOC2«> 
EQUIPMENT 

NEW England hurricane, lfinlin,, JUQ fl 
ts 360 11 'Sft.75. Bltim. 50 It, S1.J&, 180 
fr Si Abo cartoons, comedlfcS, Westerns, 
travelogs Free list. Crown Film Corp,, 

i'j Melrose, Boa toti. M ass. 

MOOULL'S "Slightly- used" bargains 
Victor 16mm. sound Him pro] ec Lion outfit 
*t25 00 16mm. sound film 310.00 earn, 

dramas, western*, news reels, car woes, 
clients S4.CW. :t6x4a r b-a<ted screen S4 30, 
kfldascope $55. (Ml model, special 5 2 8 25. 
DcVrv 35jnm $t*75.W s&UEld dint projector, 
amplifier, speaker 51B5.0B Simplex theu- 
tre sound ovolerlor. complete S^Q5 00. 
Kov&tonC J&5 lid prai-cCior tfimm,. S.il - 00=. 
Bell Sz Howell "13S" i8(Ki r lCmm t>ro- 
lector, case. $138,06. E&H ®mm. camera 
52fl nu, UniVCK camera, spring driven 
50. fig projector VZ'lb. Trades accepted. 
Castle films. Film rentals sent an V where, 
pnrsaln bulletin, rental Mtalrwuea, Free. 
MoeuII's, -60 West 4iih. New York. 

BARGAINS! SilelU &n*m 1 " ' pr "‘- 

Jectors. Dcmsay, 1223 Berkley, Yottrufi- 
10W31. Ohio. 



llSMM HJfi PEE1'. Outdoor Si Is E’an- 
chromaHc S3. 50. Superior pariChL-pmatic 
SI 50, Processed, postage paid. Criterion 

Films, P.O. BOX 13 33, Fateman . M. J. 

8-16MM, All "subjects. silent and sound 
sold, rented and exchanged, Films, vented 
uvervwhere. Free Illustrated catalogue 
I Wi Mi sample film 10CJ. Garden Exchange, 

3I7-A West 50th. N ew York. 

ENLARGEMENTS ’From Sfimm. S’iiXS 1 * 
35C GdUh Cinemu, 1760 Gleason, Bronx. 

N. Y. ' „ 

COMPLETE 15mm, And SmrtL. film rental 
library. Atlrnctians : ‘’White Hell of Pitts 
FjtLau," ’'Lost World."' “Pflay Express. ' 
Fret 1 : catalog. National Clntnift. 3 West 

S9lfa- Now York, ' 

GENERA Film lor all movie CttEMniA, 
1 OO ft. single fimm. , 4I.00L double Sunn., 
51,73: 16 mm., fcl.35. Sump If for stamp, 
Processing powders and outfits. FramBdcrs, 

Davenport, Iow a. 

FILM For projectors, all kinds: sample, 
10C2 lists free, Goodwill Company, Jark- 

aoti.. Tenwtwoe 

35MM. ROLLS Fine grain developed free. 
36 enlargements d^juS. $1,W1 Cartridge 
reloaded 35C. P hoto shop. Linton. Ind. 

35MM. FILMS. List 5c. iiurhiev, SdOD 
S. Talman, Chicag o. __ 

"FREE- 16mm., 8mm. Films, cameras, pro-. 
lectors. arccsHOtlCs LtAtS. Home Movies, 
Box 216, Ea sto n. F Ciina , 

FOREIGN Language 16mm, sound, &ale. 
Garrison Filins, 1600 Broadway, Hew York 

CUT, 

35MM. SILENT Bargains. Films, pro- 
jectors, caiderara, south st. Louis, 
chleagtK _ 

35MM. ODD 75c. 16mm. Si. 50 complete. 
savare»L\ Woodcllff La ke. N . J . 

TALKIES — 35mm. Rentals. 41.00- per 
reel per Week. With projector S22.5Q. 
Lbts Be. Motion Picture Exhibitors. 3B65 
West 25th Street, Cleveland. Ohio. 



MOVIE Film, Develop yourself. UniveX, 
Eastman, etc Chemical sample? 15r. Raw 
film wh nlr.su Le, Lake Camera Escbange, 

Gary. Ind. 

BASS WauPi to rtjaJl you VfUthout -charge 
CUV new One Bargaingram NO. 

^jj^SoULlid. silent. 8 mm. 16 mm., 35 
mm, e&uipmeut. of the quality cun sell 
on our money buck guarantee Write for 
this valuable bi-julc hi once, Full rtc;-.crtp - 
tson uf the RCA ifl nmi sound on film 
camera. Newsreel model ii only OU, 
and Bass is exclusive fhs E F I hu tor. Ui-pt A. 
Bass Camera Company, Ufl Wfrst Madis-un 

atre r-t. CkiCtTBU. Htlpoifl. 

HOLLYWOOD Titles marie easy. Trace, 
artistic titling charUs. ^ Lh> completfl, 
Samples. 3c. SUdtt Studios FLatJron Build- 
ing. N i tv Y o tk _ 

'COMPn-TEil. Westerns. SOD feet 75c" 

Jersey Films, 2075 Richland. Llikf wood. 

Ohio. ''' 

LEARN Motion pic turf theatre manage- 
ment adverlisinij. p: rjjectlon. Free fiata- 
1 os'. Give age. Theatre Ipstltute, Elmira. 

N~. Y. ■ 

"THB World's Greatest Passion PEav." 
Sound 0-r Silent. reels, 16mm rent uud 
purducse Rupcricn than Oberanitncrshu 
>tage play, VV'rite HEmenw&y Film Co.. 57 

Church Rt . B op, t a n_ _ M as s . 

IO-'IEMM' RENTED 50C Weekly; lists 3c. 
HO JT mail PMui Servlet. 57 Broad. Albany, 

N. Y. 

QARGAiNSi 8mm., 10mm . frit- litera- 
ture Elder, B-739 Boylstcn. Boston, 

Mass. 

1 5^ TO 25^1- Discount on ?UU or movie 
pjtnicraa, Free circular. Fsrsmoutit Co-, 
: F fir Ns-.v York City. 

3it;r IC3LQL'^ PteUires for rent or sal*. 
16mm. and 35mm. sound or silent. All- 
Barred Film Co,, :1J MelrdEc EL., Bcftten. 
Mass, 



RADIOS, SUPPLIES, INSTRUCTION 



TRANSFORMERS— rJeFtlfin,. build any 
siw. tVn«', frequency, Instruetions 41.011. 
Trttnsl&b. S877 Third Ave W., Hibbing, 
MinuespUjj, 

RADIOS- -Ifl. PS. AI3 kind::. Save MF! 
Cataiog Free. 36- day's trial, Marco- F, 
Kunsn-i cuv. Mo, 

G ET Those new iubc& ! Spa rr ^ct ! All 
numbers, pdpulur brands. 56e each, Guar- 
anteed perfect. Clinton. 4UU2-6 avc„ 
BrtPklvn. N Y. 

PLAN'S LS Rs-tr.ii-d-brcILVLLK ecyjstel PCtPi, 
with “Radidbullili'-T •— year. 2ac, Labqra- 
tori-es, 7 7f»i i-C Rtist.J 4 th, Q ak I a nd, ftlll. 

radto r.iiEini'erbiK. broadcjistinf, avia- 
llorii and police rudio. servicing, marine 
n>nd ^Torfsc teleKrasihy taught thproushjy. 
All expenses low catalog frEc, Dodges 
IhSlJtnle. Afflei St-, Valparaiso, Ind _ 

DON'T Buy a radio. Get our catalog 
first listing over 400 nn.tldhfttlv' known 
standard mako sets, AEno 700 elect I'le spe- 
cialties for the home. Big special, 10 inch 
pliunograph thulCc records, l J 3 for SL 
Write today. Mode Si’s, 50 Corttaiutt SL, 
New York. 



MUSIC AN" R M USU AL IN&TU UMEN’TS 



MUSIC Composed to wTrds. Rhyming 
pamphlet on request. Phonograph record - 
mg uf completed Send pCWfn for 

consfde ration, Keenan's studios. Dept. 
PM. BoK 2140. Bridgeport Conn, 

SONGWRITERS 1 Bend pot-ms, Best 
pirEoe, irervicu available. Variety Sctyjoc-, 
Salmi. Itid i Mi 

BAND Insirumcnts, cornet itoSd iiicqucr 
Case S35.00: w-ood elarUifb; CM?- S30-60. all 
new guaranteed, many others. Write 
Stt-aUm M lisle House. Mansneld.^ pgiiaa 

SONCiWRiTEkS! Outstanding, con Winc- 
ing ofle-r, Kibboler, C-5. 1157 N. Avers, 
Chicago, 

HIGH-CLASB. Lqw-cost song service, 
Lcn Flemihg. WcHsbOrO, P e tmH. 

aOIfaFO^lMS Wanted for modern mu- 
s-ical settings and rummercLal advancement, 
Roy Allen. Kitchcl. Ind- 

SONGS — Arranged, rev.is.ed bv arranger 
“Cherry Blossom Lane." '‘Gypsy Ten- 
room." others fiend for details. Hr- mJd 
Potter. Bow 51 1„ Miami, Florida, 



I6MM, MUSICAL Shoria. brand new, 
$-12 50 t’UCh. SlttrmCO, 6101 Orchard Grove 
Ave , , cu-v eland. Ohio. 

EXCLUSIVE PhOtographa: Samptca, 

com plot* list 35C. Albert McGal-drick, 

Mansfield, Mass, 



SONG Poems -wanted. New York MuMc 
Mart, Box 5D7. Church Street Annex. New 
York. 



MUSIC Composing and printing, Request 
prices. Illinois Music Press. Nashville, 
Illinois. 



BQNQfi Or lyrics wOHUfcl for '‘MtiSiCft! 
Night CDiu t" radio show and publteatlOll. 
Write to Judge Spencer, 145 Wes! 451 h. 
Neve York, fitudio PM. Enclose- btntc, 
stamped, self -addressed envelope- I&r full 
parliCiilars. Do not aohd tuhgS, Write 
first. _ 

WE Teach music by mall. Piu.no, violin, 
jruitar, voice, filmple as abc. ParlJeulurj 
iree. Paramount CbnScr Vfttory Cil Mu ; LC. 
V,i jt r uu v-i-r . jCanwclfiL 

COMPLETE Orohcstvatloiis — sheet mu- 
sic. 15 — $1,613. Silverman, 33D3 Lawrence, 
ChEca gp. 

SEND Quo dollar 4 cj Pl;i up Short hand 
Music Co . Springfield, ilhitoift. foE How to 
P|ay_Ptano by Ear. 

RADIO Wand. Cfiantfvi slovesi music 
into swing. Only Si 25 posipakl FL-iPt-r- 
fu-tunidt. 1 1 lc. i 5613 Vermont Ave., Detroit h 
MteMwa. 

ORIGINAL Poems, sutigs wanted i mine - 
diately for publication. WeStmore Music 
Cnroorution Dept. 33G, Portland Ore, 

SONG WRITERS— Get free "the JnsJdc 
facto oil suctei^ful songwrillug by famous 
Broadway coinposcr. write today. Spuy- 
Ltritt-rs Institute, 1234-C BrOa dw-ay p Nt-W 
Vart. 

■JAZZ Piano guarnntsed bv mail in 
1 MSDits. Erstcini- Studios, kid East 14th 
St., O akland. California. 

SONG Fncin writers waixtcd, onr 50-50 
vilan Jia:» anted many song writers Hassell 
Duke received SI jo til) advance on Ul.-i apng, 
IhErl Bnvg’s aong won a nationwide con- 
tr-at. We may hi» able to help you. fiEnd 
poems or write for free bookltd today, In- 
ti iana_Son g Burr-ti n, D i; pt. 41 . Sal e m, I nd . 

DUO -FLEX RyetlS for Cifirinyj-s. Add 
saxophones, eliminate vour reed troubles. 
Write for circular. Duo-Flex Reeds, 1204 
1st Av_e_. Evansville. Ind, 

SONG WRITERS — Agehte, nnx jialcs 
plan. NatsonHl MusiC-D. 53J Sixteenth, 
Oqkletxd. Calif, 

EONO PuCnis wan Led to be set to music. 
Free examination. Send poems to McNeil, 
licLfht’lor of 'MumLC. 4153-PM S. Vail NCss. 

Los Anfi eles, calif, 

PIANO BJ ear. Free booklet. Daj-V- 
IVsy. WOOlwOrlfi Building, Dearborn. 
Mj cmgftD. 

MUSIC Composed to words, Wonderful 
PTQpo --- i ti o n Bm M'- r_B r<w . , Oshk osh- W li. 

WtRITE fiOngs. Big htoney and reputa- 
tion. Write for information. J. Gordon 
Tub . CO . ?D1 N. H&VTn; AW,, ChieftijO. 

WANTED I LyrlcSn melodies lor songs. 
We arrange, publish, sell, Superior Sung 
Studios. Passaic,, N, J , 

LEARN !=w;t:s: pkiuo! Postal hrings free 
folder, Christensen, 751 Kimball Hall, 
Chic flgfl. 

SONG WRITERS : 5i-rid .VOur poem today 
for immedk<lL L Cons Idem ttefi. Richard 
Brothcra. 34 Woods Euildln x . Chicago. 

SONG Writer*, fiend for pubUabliiB 
ngr-eem n-n t, McKinley Musid Pubh&hers h 
inn; e. 55th fit , Chicago, 

PIANO, Self Instruction. Play within 
an hour. SI M. Popular Mechanics,, 260 
E. OnlAtSO St. H Chl-CAgO, 



BUblNFSH OFFOltf UNITIES 



HONEST Men wanted to own lifetime 
bu&tnoiw . S2.00-S5 CMS hourly profit Pres- 
tige. CMneratioii national organisation, in- 
die [dually-owned businaasea. Clean, re- 
juvenate , JT. nth proof uphn-tstrry, curpela. 
rlothlpg in hOmrs, tiotols, institution:;.. 
Certified servieo. ’‘Earned J9Q.0G on? day^ 
— Andcison. "Working 12 hours dailv 

LookLebiil. ''Wtirk advertl&OS itaclt" — 
McCoy H ‘ Rep cut orders bull dins business" 
— Hatirrave, Portable eleelriHj machines, 
malCTJals. demonstrators;, ad vcrtialnfl f[ir- 
nished. HttJe as 3-HH establishes bustnfiss. 
Write while territories open. Home Ecry- 
ice, IGS-PI, Dee r field. Illinois. 

artificial Marble sanitary floor! ns, 
instruction covering -wood or cement floor- 
ing l j inch thick, fire]] roof, all colors, tow 
cost, uruamental casting, concrete, plaster,, 
papier-mache, garden furniture, tlatuurv, 
fiexibte rioldt. particular:; free. Chris 
Mai tie r. Ellt'iOut. N. Y. ; ; 

DELAWARE Charters: Complete .scridde 
S35. Submitted form5. Cbu, G. Guj'cr, 
inc., Wlln alh ste-h, Del. 

M. M. Earned $267, three weeks, raising 
mushroom In cellar! Exceptional, but your 
cellar, shed perhaps suitable we buy 
crops, fiqok free. United, Ja-tft Lincoln 
Avc., Dept. 70, Chicago. 



42 A 



FQFtIJLAR MECHANICS ADVERTISING SECTION 



FORMULAS — Tn*i mIHpk products. 
Guaranteed Laboratory tested Lowest 
prices-. Catalog f rcr. Kemicu, 55K, Part 

maw!, in. 

"MAKE Money nt home! tjrnw mush- 
rooms hi cellar 03' shed. With Ami U S.- 
Frtti-fi hid Mushroom Spawn and slrp-by- 
Ffiep. ca^if-td-follow manual of instructions. 
Fasti natt riff. profitable, Boofclfl free ■ 
write Anglo-American Miishrooifl 

Indu strie!- Dept :’f2, Toronto. Orsi. 

LOOK-- Ambitions mm and vamitiL You 
who desjr-e co forge ahead of the crowd, 
achieve money succefis and really live; 
write now Tor Tree descriptive suctt-sS tit- 
enMime that means accomplishment if 
properly followed, jt is waiting for vo«J- 
Sma C. McKaernan. t'O, Box 26, Gales- 
burg. I llino is. 

YOU’LL Like resilverLng mirrors, suito- 
pnrta, reflectors, making chipped glass 
s.icji.:-. Write, aprlnb.lt, Pinter. ]?7. Mari- 
no . _I n-d L ana. 

MAKE Color-Glared concrete pottery, 
tiles, wall?, New. patented method. Com- 
plete plants cost only S2&.CH3. Men r only I, 
Write Tor free cnlorplatr. details. National 
Potteries, 13 West SWUl, Minneapolis, 
Minnesota. 

M RUBBER WolctS." Mate them youraeti! 
Fomml ns , Inst ruction? 2-5-r. Ideal Service, 
HARM, Park Ridge, III, 

FREE UsT Of 3550 occupations, Don't be 
n square p-nx |si a round hole, write today 
Np obi I cat I0P5-. Vocational Guidance Du- 
rr an 2d 1 Park Ave.. Dept. 2A. Bui Li more, 
Mary land ' 

WORKABLE Mall order plans. Particu- 
lars In booklet 35 Cents J, E H awe . BoS 
183. Ev aiu vine. Indiana . _ 

MANUFACTURE PolirhpufTs Amazing 
proposition lOr, Particulars free. Hickory- 
df(|. Glen benl a h, 

I07 WAYS To make money, in home or 
office, bUELni-f.-; Of you IT Qu;i Full partic- 
ulars free. Elite Co., 2M Grand St.. New 
YorJr 

BUY 2c Lb., sell 500 to S4.CK1 lb. De- 
tails 2 ic po:- j iiaid. Money- back guarantee. 
McArthur , Drawer 33Po But t o. Monta na. 

A NEW Industry lg born! VcK-O-Ufct 
extrartFi drlicious vegetable juices contain- 
ing all minerals, vitamins. Highly rowm- 
rnrnrlc’d by pby:wclinv;. Profitable repeat 
htislness. Particulars. Domestic Electric, 

I IB R 2 hi New York Cl tv. . 

CAPITAL — Any puj-pesr. flow amt Where 
obtained, explained by nationally Known 
expert. Particulars tree. CftpJIal Service, 
Arlington. V a . 

MONEY In butterflies, moths. See Sill- 
clm r_Disp]ay_ Advertisement nn pag e iflA._ 

PLASTFX Industries oilers Lnduyirltnj'; 
men an opportunity to start A business of 
their own. mnnufarturlnv art pOOtta ttOV- 
cities, souvenirs, etc.. In PlMtfJl and mar. 
tie Imitation. So mater id! makes Si arti- 
cles. Rubber moulds furnished for spaed 
production. Small investment brings big 
returns You are Just In time for tala whole- 
sale season now starting. Write for intor- 
estlTlg booklet mailed Tree. P las S ex Indus- 
tries, Dept. A, 10B& Washington Ave. , New 
Yor k 

STEADY Money In showcards, signs , 
window lettering Easy Amazing details, 
free Write Nelson Company, 2026 Man- 
Jiobtan Building. Chic ago. 

POPCORN Machines, carmelori.™. crlsp- 
ettOS. ehoe.se egat. potato chip? Long 
_EafcSr»K. 20:i.fefi Hig h 3t., Springfield., O hio. 

cash in cm bier demand for Mexican 

hbvel tics I Lflrftc lUTOJltal Particular* free. 
Samples 10c Stamps Marquez-PBE, Apar- 
tudo, 1JW, Meidcqi. City. 

SELL By mall Book?, novel ties. Bar- 
gains t Dig pro 111?! Particulars free. 

E. Ellco. 438 N We lls . Chicago. 

] 1 k 3 ii df pe I'idi -: j t : Sec re' s oT i ieh f s r 
dnatlngly revested. Details. Todd 'A Serv- 
ice. 292 Arlington, Youn gstown. Ohio _ 

ELITE Collection of business plans, con- 
tain:-. 107 tested Plans and scores of formu- 
las. Star! own business; home office. 
Pq rt I nul a rs free. Elite Co., 2li Grand 5t.. 
Ne w York, 

'"MAKE Mirrors at home." Big profits. 
Little outlay Also embona. grind - -foil, 
goliJ leaf, frost, chip and ItlftlU' ImlUllMt 
stained glass. Instruct I OP course 3 1 - □«- 
Ideal Service. F»rk R i dge. HI 

r5tnr: PROFIT! "Free 33- page book:" 
tells you ho* to SnftJte genuine rubber 
molds and manufacture rust -selling com- 
position novc](jes ! Write Stewart’s Studio, 
Deut P-3. 2921 Wilcox, Chicago. 



SOUTHERN Mineral deposits such as 
rohl. copper, chromium, manganese, 
known to an experienced nuninc engineer, 
uho wishes connection wmh parties ^nter- 
fited ill i-jqplorS n g and developing, or ex- 
plolLktig them. Address Mining Engineer, 
Hiix :ni 2. Hendersonvill e. N orth CflJQUna- 
■'RCHEMER; ' Aliiance. Oblp Mist yo*Xj 
prints srhemes, tips, opportunities, Tor- 
mnlas; big producers: ?llJ,t>U0 to S25..0tM5 

reported. Year, S1.4H3. Get wise! Trial 

:-lx months only 3dt . 

MAKE ArtLflOlBl marble. glaiAd UlH. Ilfl- 
canny. Tabletop:, pluqius. fiuors, hones, 
novelties. Hard, fireproof, inexpensive, 
cement secrets. Brilliant tile and liquid 
rubber samples 3o. John A. Fayn, fH5 
Gran de Vis ta Avenue, Lob Angclrs^ Caltt. 

START Your own business Make litrvC 
profits. Sell hew and used auction or bank- 
rupt bargains in clothing and. general mer- 
chandise. Experience unhcocssii ry. Free 
wholesale calaiog. Superior Jobblna, 

laSO-B J etters o n. CE^xiko. 

"■BINGO," 1 New coin operated amusement 
game. Large inemnn. np( v rat.Lng "routn." 
J3n1al] Investment. Details free. Robbins, 
1141 P DrKalb Aw., Brooklyn, M. Y. 

Si SO starts Your hussnes-t. Stamp 
brings catalog. Colonial Arts, Derry. N. H. 

CHARTERS: DclawircJ beat. chH|Mtt; 
free forms, Colotiirtl Charter Co.. Wll- 

mingto n, DeL 

BRAND New unusual business opiKir- 
tunltlcs. Free Information. Research De- 
velopni en t LabOTatary, South Ionia, 

On m3 Rap id s, Mi ch. 

Giant Mail, opportunities, attdtn in- 
come, ideas, 52 page magnzine, 10e, Katz, 

4354 N, KimbaU C hicag o 

BUSINESS Opportunities to have agents 
■wort Tor you. Free particulars. Tillord, 

Box 516, Louisville. Ky . 

K ANDY Mm - Eni-ri money homo oper- 
ating community "Fix-It" shop. Stafford, 

M&k un da. Illl nola , 

START Business anywhere. Work mom - 
Sngs, home. Gnd pay, Dunn. Box 14. 

Ionia. Mich igan. 

REAL Moncv mokiiiB opporbrnm^ At 
home, mg profits. Write John Y,*te&unc1, 

Sheboygan, WiseorLSln. 

INVESTIGATE PropoEi Lien of merit. 
Tremendous posnlbSEitlra. SIQ.DO requis-od. 
American, 32 b Drake Bldg.. Irvington, 

jf. J, 

COLORFUL NDvelLica, big demand. Sam- 
ple, pfi CcS, dime. Creations, Box 944, 

Laredo.jrexas. 

START Something! Prosperity hooks 
10 Ceuta. DoE&cn, &2-01 Pineapple, Broot- 
Ivn. New York. 

MAKE Money mailing and distributing 
CJrcuSbrv. Geiffur, 6533 North Maplewood. 
Chi ceurq. 

PROFITABLE Horne business. Legltl- 
iuutc No canvassing. Mavwood PuhlLs h - 
crv. F-H3 3 Tl ro a dway. New York . 

MAKE Your own molds. Use vuleaniTe 
Rubbcritc, our marbelite cement equals 
polish cd marble. DLmt’ brings aNsorled 
^ajriplt?! Novelty Supply Co., Grayling, 
Mic h fggjV 

SIGNS And showcards. Easily painted 
W l th letu r pa l tf rils. Su mul rs w i lb Ins Ln lc- 
tioii booklet mailed lfe. John Hahn, DJ3TH5 
Cent r* l A ve,_ Chicago. 

SOMETHING New! Mall order. I«*al 
business acllins ycgctnible ccncentratea. 
Fi pens t miality! Your labels Sample*, 
dime. Details frco Gardena System, 
128BF Bta tlo n Angeles.. 

"WHERE TO buy tt lowest wholesale 
prices, information free. Yorvuft, Box 
P-312, Bayonne. N, J, 

fl MAIL Order ffit|Ullks Including all 
you should know obom imN order bu.sl- 
psm. 25£. a r maud Cartier. -U Cumb^ iland 
Nf Wfionsooker H. 1, ; 

DIME Brings money making plnil. Chas. 
H ydo, 537 Ritter, R lh d i n«, Pcnnn. 

OPPORTUNITIES, Plans, income Ld<ias, 
magazine 10c. Ready-SHD, Jacksnn. ChJ- 
cugb. 

AGENTS — BLg profits, mailing our litcr- 
aturc Home business. Stomlord, 3702-B 
Broadway, New York. 

NOW 16c Copy. Prize contesting pays 
thousands. Facsimile C&ntC-iit JtlimuU, 
Uux 335. Atlanta, Georgia . Amateur writ- 
em wanted. Pe t-glD for sta mp, 

CAPITALISE On your Ifleaa. Send Jir'Lf- 
mrtdrcM'Ml s ta mix'd envelope for Lnforma- 
15 on Aili-son-Itams, Box fll. Bound Brook, 
Nr Jr 



SUGGESTIONS: HOw and Irhiil lb tell 
by mail, 3c brings details. Popto- Director, 
Drafter 669, Ediabmig H Teaaa, 

START 193$ itsgitt! M am Uac Hiring 
"Popular Branded Products." Stamp 
brines informative Formula Messenger 
tel tins h liw ! Mcller, ChcmiKl, [E-itablished 
jRfnn. 7nfi^FD. T&ffipl- Florida. 

PLEASANT. Profitable homework. Guar- 
antees. yap income or rioubLe money hack! 
Invealigata now! Stamp brings particii- 
lars. Keep Working Industries. 15309 For- 
at. Dept. E. Kaunas Ci.r'-'. Misso uri, 

RECEIVE Stacks 02 mall: Your name 

list rd in io.oaa divectarlea 25c. Liberty 
Sfllca Benrlce-A, Sheboygan, WlkdonAin. 

100 PROFITABLE Mail order 'and local 
plans. Gilbert Sup ply. J 107 Brbadwav,. 
New York, 

OPPORTUNITIES Aplenty I MoneviiiaK- 
KTS that "click"! Unusual ■"idea" service! 
Copy righted dollar folio 10c PJanagram. 
Puma Marl Ison St . nrfioltlyn . N, Y, 

MOLDEX, Makes bm rubber molds. 
Model n. supplies. Petit octet Arts, Itaver- 
hllL Mass. 

TIPS, Schemes, formulas. Sell ytHlC 
IdiiiH. "‘Tipshee-t" free wSLIl formula 35c. 
;;Ru rsSh 2 ne . ‘ Box 912, Bi rik'; i n :u Li 1 1 N . Y. 

TREASURE FEndero? Read QfihM ut- 
vcruaemeiit on page 133A. 

PROFIT With new products. Make, sell, 
repeat. Analysis. Research. Guaranteed 
formulas. BiggcsL ratal oh free. Nominal 
prices. Gibson Labor a lory, chemist*, 
BD-1143 Summidle, Chicago. 

FINANCIAL Independence obtainable by 
placing coin operated iui?rchan.di&e vending 
ipachlne*. out <m ixreeiitage busii?, nn ex- 
perience required, little caplint needfMl t 
write for free dr-tails, Torr. 2D47 1 ,- nouth 
J8-th_ St reet . Phltagelpflfft. Pennsylvan la . _ 

MAKE Extra money. Buy old gold. 25c 
coin brings book detailing how to test 
weight withnuL scales, what to pay, Where 
to sell. Metal R es carch. Box 19 ^ 59. Chicago. 

“HOW To Hire Hundreds of Agents by 
Mall." secrets of three highly successful 
plans, 25c. McKean, t>22Cl Valley Rd., Kdrt- 
sas City . JUo. 

START Profitable home mail business. 
Plan, samples, big maBunne; dime. Ccflles, 
77 M l 3 Irt, DciKhestgr, M il'-.v 

CAPITAL Seekers — Put your project be- 
fore 2l5a key- men. t’o?t trifling. Detiula 
free, ActtSlet Lp.'onurd. Fox TheAtcr Build- 
>ti g._ D et roit. Michigan. 

NEW Mail order plan for new product. 
Going Over big. Write quick. Phelps, 
15H1Q-G Euclid Avc. . Clev elan d. Ohio. 

EARN Up to &5EI0.M buck yurd jtardlen- 
int Btohip brines inrortnition. Lightning 
k pi ‘fd s. Streator. Illinois. 

Si. 90 PROFIT On each non mail order. 
Guaranteed legitimate. Fft r tlcu liws free. 

Pcp- Dlrector, Drawer BB 9. Edinb urg. Tn. 

■TS39 BUsraraS Folio. '■ Bead for free 
ropy. HutchisoQ, 314 North Fourth, Cam- 
den. NtaT 

DOLLARS In dpugluaula. Phutis for 
mukins so kinds sa.ua. cnok. Beit 5i. 
S wampscott, Mib l 

EARN Estra money at home. You can 
increaee vour income riuieklj 1 and easily at 
home. Wentworth, supplies you with work 
and furnishes all mato-rlaJa. Write today 
for free booklet. Wentwnrtb Pictorial CP., 
Ltd.. D ept. 71. H a milton, Qnt. 

make Money electroplating! Marvolciut 
patented invention plates with electric 
brush — easy as- painting. Docs same beau- 
tiful, permanent -electroplati fig -gold. Sti- 
ver. nickel, cadmium, etc.— as hi? tank 
cutflta No iLiuids— likhtweisht— portable 
Anyone can use from battery &r h on uphold 
citrrpnt. Only M-S5 complete. Write for 
details and sample of wort done. Warner 
Electric Co,. MU N. Michigan, Dept. D-ll, 
Objamir 

BELL By mail. ,h Tbe Key te llu^iness 
OpportunitJta” shows how. Particulars for 
st amp. Maples, 3-5 ]ft Eonlh Marshfield, 
Cbiiraira. Illinois. 

LIQUID Marble — anyone can makel Col- 
orful glased! Moulded, brushed, sprayed, 
rtnhberl as tic moulds. Composition flOOtlllflf, 
Big money in these' Particular? frw- 
M iLrlilc.-iiiu Si-rvio*. Kch.vaMl.svillo. III. 

MAIL Order business is your opportunity. 
Many began small, now earn thqpsandj 
yearly. No personal contact. Boundless 
opportunities. Have had over 30 years cx- 
uorienee: will help you succeed. Bchd 35c 
for valuable book lets, none free. B. 
BirnUer. 257 S. 21 st, Philadelphia, 
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ftow And where td obtain capital fully 
explained, tret' particulars, star Service, 

Wspakauet a, Q Mft 

WE Help Start you in business, furnksh- 
ing CulEfltS -and instructions, operating 
“Specialty Candy Factory” home. Men 
and women, opportunity to earn S2p to $.50 
weekly, all or apace time. (Omt £tnh year,} 
Booklet free. W. Hlllyer Ragsdale, Inc., 
DruWul' 4, East Ora ElglU_N J. 

LEARN Arc welding. A growing indus- 
try with great opportunities. Consult your 
local school,. or LI there is none H', Uilable 
wTLte Tho Lincoln School q[ Welding, 

|5«n t . A. BOK 5 i5 B ._ Cl eveland, Otlio, 

SUCCEED With vour products, Make- 
sell them. Formulas. Processes. Accurate 
analyses. Catalan free, B. Thult Co.* 

Waslllnuton. D. C, 

man in each town to plate auto parts, 
reflectors, bicycles, fixtures, mirrors, by 
Eat r method. Simple plan ol manufactur- 
ing fit tione starts you in good paying bus- 
itaCsS, Free particulars and proofs.. Oun- 

Lftetii co., A ? e . H. Decatur, III. 

AFTEfiifOOWS Free for (Hitdoan. shows. 
S!14D month home. Unique plana. No can- 
vassing. Prepare for surprise, Folio- F, 

Station D. L os A mreUsa. . 

MANUFACTURE ’Freni PhOSpholene. 
Cleaning fluid 1c Etui ion; bleach 2c gallon; 
hand soap 2e pound; And ten fast sellers. 
Sample 25c. Details free. Western. 6G15 

Denison Are.. Cleveland. Q. 

LIKE TO '"draw v Earn steady income 
tracing and duplicating advertising car- 

toons. Ad -Service. Argy ie. WiS. 

INVENTORS — We successfully salt in- 
ventions, patrntrd ilttd unnatented. Write 
lor proof, and toil u* what you have lot 
sale, Chartered Institute of American I n- 
vifiitnra, Dr'pt. 4- 0. Was hington. D. C. 

WA 7 s r : .. •. .nu-ss ’ Lie daily. iii;i ns 

Individual New York branch Office rcfiiuLr- 
■ eik m> room number on your itatlonery nr 
Advertisements. Co-oprr4tlvr Service, 

12 S t.r-Klnston Avenue. N ew York, 

PRISE contest money 1 You can wjti 
plenty t Stamp brings opportunity ! Na- 
tional Contest Bulletin. (Dept. P J. Ho* 
lSOJGraiid Central Station, New Yo rk city, 
[ want To KfLid yon piwi at the won- 
derful pulling power Of Popular Mechanics 
Magazine's classified pages. What's your 
proposition? Write me today, F. W. John- 
son. Manager Clarified Advertising, 200 
E, OntarLo St.. Chicago. Ill, 



MONEYMAKING OPPORTUNITIES 



GROW' Flowers, plants. vegetables, year 
around, without soil. Simple, fascinating, 
inexpensive, profitable. Satisfaction guar- 
anteed. Details free. Unique Gardening 
Club. Uusa l a. M innesota- 

BORROW RecOKllTtcd moneymaking 
bnolts. fullOH l)V mall IDC each. Send for 
details and list. Anderson, BOX 54B, 
MusiCfflre?. G kla 

RESULT Getter magazine, ISIS Lucia, 
Louisville. Ky.. publishes money milking 
opp ortunities. eop ? tOfr, 

YQU'LL" Like real] vtrlnK mirrors, fllltO- 
parls. reflect ora. making chipped glass, 
signs. Write. Spri UK l* . Pinter. Ml, Ma- 
rlon, Indiana. _ _ 

25c BRINGS 24 Proven formulas. First- 
Ado Mart, E-300 North Cuyler. Oak Park, 
JU, 

MONEY In butterflies, mo-ths. See Sin- 
Cla ir DJ-splay Advertisement on page lfiA. 

MAILORDER. Pl£i:is. imprints, formu- 
las, names. Davis, 337 River, Orange, 

Oik 

BIG Money easily made: 107 test plans, 
for your choice, Home. office Descriptive 
booklet free. Elite Co.. 2i4 grand St., 
New York 

million Articles. Buy wholesale. Val- 
uable three tory dime. Ideal Service, Bar K 

mate, nu 

EASY To make money with imprint cir- 
culars. Rook let of instructions and sam- 
ples, 25c. Allas Service, Hpx 476, Red 
Lodge, Mont. 

FREE — Sod Big Moneymaking ideas. 
Kay's. 2445 ] .ia B rooklyn, Lea Angeles, 

MONEYMAKING Mall Order proposition, 
details free. Lung, 328 E. Dewald, Pt. 
Wayne, Ind, 



DIME TSrJnas big package. Platts, for- 
mulas. envelopes, photo. WlJIf&m. Co., 
Box 766 . WLl mi n r ton , Delaware. 

FREE Folio describes 2000 ways to make 
money, Mar via Studios, 203 South Dear- 
born. Chicago-, 



money Job* yours. Tell others how get 
dollars in mail daily. Nu sell Lug. Oppor- 
tunity of life Lime, St Lngltv . BOX 2SS. Bell, 

California. 

NAPOLEON. BismArck. Foxle Grandpa 
□ nd several other fast selling cakt?* and 
pastries will sk’ell vuur bank Account. Di- 
rections $2.00. Cook, Dos 31, Swampscott, 

Mass. 

EMPLOYMENT information iTittivldual 
eervlce to hi your particular need. No 
books or gud^ets to sell. Box 1646. Jatk- 
sgn.vi.ilp. Florida. ' 

water culture.' Grow flowers, vege- 
tables . without soil, indoors, year round. 
Water and common chemicals used, Copy- 
righted, formula 25c. HydrouUltUte. Ttvn- 
tnn, N . J. 

MAKE Money malting letters. 75c profit 
Possible Olfi each letter. McUants. Weslaco, 

Texas, 

FREE Copy ' '24 Ways to Make Money." 
formulas, vlt. Send name and 25£ coin. 
We list you in ’’Opportunity Seekers Di- 
rector v." Manuftffleturers. etc., will send 
you latest money imUhint offers, catalogs, 
samples, etc. ’'OpBortunLtles.” Box ]74-P, 
Elkhart. Indiana. 

I WANT Ambitious, reliable persons to 
work w r Lth me contacting advertiser*. 
Pi etran tonic. 151 Fifth Avc., Now York 

City- 

ADDRESS Letters tor us: big profits. 

M alanite, Bayilde, How Yo rk. 

WHERE To buy exceptional articles at 
lowest ■wholesale. Information free. £tam- 

ford, 3762-C Broadw a y, Haw York, 

FREE— 100 Wonderful business, mailor- 
der and liu-mr. 1 work money rmifci h* offers, 
Li'-k'is CO.. S28-C Carpenter, Osk Fart, 

Illinois . _ _ 

Millions ju-ui ■.'&>! cot uoilar.i in mail 
for satisfying employment informs Lien. 
Keep dollars: Wt All your orders. Lfctaila 
for stump. Co-operative Service, 77 Swan, 
Buffa lo. N e w Y ork. _ 

filiOw rlantfl without soiL. t'oider free. 
Gordon Laboratories, 5D9-H Filth Ave., 

New r York, 

EARN Extra muhry writing fur publica- 
tion. Simple method. Demand inexhaust- 
ible. Details (res, Doim-Veretts, 17 Gro- 

ton, Lowell- M ass. 

$25 i)fl BI'AlilPING Names per 3UQ key- 
checks. Sample 25c. OutfltH furnished, 
Bohn Company . Bos S>iP. Wilkes Bar re, 

Penn a. 

TREASURE Finders? Read Goldak wd- 
vertlsoinent on page .13$ A, 

ANALYSES. Research. Newest guaran- 
teed formulas. Rs^gcst catalog free. Nom- 
inal prices. Gibson Laboratory, Clicniisls. 
CB-lijS Sminysidv. Chicago. _ _ 

UP To S60 weekly ! Spare or full time, 
Capital uiid experience unnecessary. Your 
own advertising service. Someth Lug new. 
vour services always in bix demand by ev- 
FrymiE in business. Complete working 
plans, $1.00. No other investment, UiU- 
Versal, Box 14G1. Ean Antonin , Texas, 

EARN Money at home. Adult or child. 
No canvMtUng, Di’lajL;* for Stamp. Rirli- 
nmiid Service, 50- 1 Br oadwuy. Sterling. III. 

MOST Complete sractitaL sensible Eegita- 
tnate tnaii ordfr S 1,00. Hutchinson, 

Box 202 5. Atlanta. 

INTERESTED In making money ( > 3c 
fitamp brings you amusing information, 
Universal Presft Syndicate. Saraaoto. F|a. 

PROSPERITY For home WOT ken. fid 
page Jimgsvdne. Sample, dime. SLaemcre, 
4J17 N Keatner, Chicago, 

YOUR Name — 5.0DQ tnaiilng ILito — 25c. 
Get samples, oworiuilities galore from all 
over wo-rid, Flne3, oB3-A Monroe, Brook- 
lyn. N. Y. 

30G MONEYMAKING Plans 25c. LlterfU 
tur<' 3c. M drrclle. 153-N S tate, Chicago. 

TYPISTS Earn (ixtra money, Send 25c 
f rain l lor H "Twenty- one Waya in Make- 
Money With the Typewriter."' H. fioh- 
bihS. Post ijliU B. Kansas city, Missouri. 

MAILORDER Oppur tunltles. plana, for- 
mulas, information. Circulars free. Bar- 
vey Tee p lc, D vcatur, Indiana. _ 

STOP Squealing — Start crowing’ Work 
mornings home — country drives or movies 
afternoons! No canvassing! Folio- A, 
Station Log Angeles. 

MAN In each town tu plate auto parts, 
reflectors, bicycles, fixtures., mirrara. by 
late method. Simple plan of manufactur- 
ing at home starts you in good paying bus- 
iness. Free particulars and proofs. Oun- 
mClal Co,, Ave, N, Decatur, III, 



RAISE Earthworms for profit. Inform!- 
TLon free, stamp appreciated. Bureau Zoo- 
logical Research, iPtiA Broadway, Poona, 

Air 

WHOLESALE BmirecR. 500.000 arUcl«. 
Free directory 1 . MayWttode, 325 Broadway , 
New York, 



FORMULAS. PLANS, F.TT. 



NEW C&nlecllon. resemble iwtnto chips, 
Easily nmde. Stay Lee. 1B29 Kennett, 
at. Lm iia. M o. 

ANALA‘BiS — Duplication guaranteed. 
Valuable formulas. Consultation. AsiO- 
oiated Chemists, Indianapolis. Indiana. 

GUARANTEED Formulas— New fftst ieli- 
cra. None bettor. Lowest oriCea. CfttftSoe 
tree. Kei nieo. 40K . Park Ridge . III. 

ELITE Fcrpiujas and, plans' make and 
bell TOUT own products. Descriptive bodk- 
Let free. Eli£e Cu,, ^ 24 Grand, St.. New 
York, 

r-ORM LILAS Ah k : n u :■ Real mouvi- 

hiftkcrs, Lowest ptJces, Catalog free. 
Clyi'iT FormiiJurv. N i CePtCK III. 

ANALYSES Rom arch Newesc guaran- 
tfi'h f o-rniiiliis. Biggi -f canning Ir-m. Nom- 
inal prices, GJh^on Laboratory, Chemists, 
Ul)< 1 J 42 Kuniiyslde. ChLrago, 

BOOKLET Conliiining 4h 511110 i'pecifttty 
forimiikii. $1.00. Excelsior Prt’iHs, Box 183, 
Mur Vl^ ta, Cftllfignla, 

GROW At home fruits, fiowera, vegeta- 
bles. without soil. New revolutionary 
method pruduces fuster, less work. Sea- 
son's supply chemicals, directions, iormulil, 
bibliography, all Si. 00 postpaid- Chemi- 
Ct illure. 4 7 p 3 -P Sheridan. Chicago. 

10 LABORATORY-TESTED Formulas. 
Including waterless hand cleaner, si. 00. 
Beach, j 3 ox 15&, Groton, Conn, 

200 GUARANTEED Teshrd furmulas 25c, 
Box 6 7. C ol i.i]iibui>. Indi ana. 

ANTI-FOG, AnU-troR.1 i windshield h 

Formulas £5e. Tom Moore, Chemist. Wa- 
terloo. Iowa 

BEN3AT10NAL9 Modern formulas lc 
each! Literature free! Oallusao. Wllkln?- 
burg, Pennsylvani a, 

"■ANYTHING In formulas," Particulars 
free. "Research Bureau." 1GD Chelsea, 
Chn riato w n . Ma ssachusetts, 

MAKE More money! Misnutacturinp 
"Popular Branded Products.' Stamp brings 
informative Formula Messenger telling 
howl Miller. Chemist, 1 Established 1&&7 1 . 
700- Ff. Ta mpa, Florida. _ _ 

ANY Formula 2$c, six $|.CQ ChloTO 
Chgmtea] Co,. Bpn 4 2<, SaRn a. Kansas. 

2M TESTED Formtltfis SI. Oft. Josoph 
Sftle g. B33 Collins. Joliet, liunola. 

JUST Nji mo it! Any formula 25c or 
money back. Satisfaction guaranteed! 
Worljs Formula Burea u. T uni pq. F lorida, 

VALUABLE page formula book of 110 
sure winners 5flC. Bielefeld Co.. New Knox- 
vllLe., Ohio. 

FORMULAS — Moneymaking, fast salting 
products. Literature free. J. Watson Com - 
pa r v . Stock :; i^ d 1 - St ation, Kansas City .Mo. 

THAXLY Formulas for perfect prodycti. 
Accurate analvsis assured Resuttful re- 
seatch. Catalog free. B. Thtxly Co-i 
Washtngion. D, C. 

FORMULAS: 15 Proven moneymaking 
formulae si. 00 . iNot litoeX-formuLa. eata- 

logue stuff J, real unusual oilers. I4.it free. 
Marvel Laboratories, No. Maplewood, 

Chicago. 

FORMULAS, Latest money makers. Lit- 
erature free. Belfort. 4042 N. Keeler, Chi- 
cago, 



CHEMISTRY 



CHY-MicAtS fn 5c quantities, cutaloa 
5c I'lei&diie r^s L aboratone-s. Ev^reft 

FREE — 40 Pace catalog of Chemical and 
laboratory supplies for amateur chemist*. 
Wollens-ak microscopes and iuppllrs. sci- 
entific bonks at big discount. S. D. Wlnr t 
124 West 23 Stree t. New York_Clty. 

CHEMICALS, Laboratory, glassware, ap- 
paratns- Bend Mb for catalog CPI. Bio- 
logical Supply Company, 1 ]7fl ML Hope 
Avenue, Rochester , N- V, 

FREE Chemlatry catalog. Supplies. At 6c! 
Equip complete laboratory, Eepd 3<- Tor 
posLage. Ksmkit 0eicntLflc Corp,. 33 IP 
BrSde e St., Brooklyn. N. Y ; 

TELESCOPES. Mlcfostfipcs. chemistry. 
mfoeraJosy. Sclentinc ciUftlog free. Tracey 
Laboratories. Evanston, Illinois. 
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POPULAR MECHANICS ADVERTISING SECTION 



AGENTS WANTED 



MEN! Women! Operate quick money ' 
making route an choice localities or wwk 
right from your home. Excellent year 
round earnings. Jwt give wuujinie 

PTcnviircLS anil samples with famous (I'UU- 
jfcy coffrw. s'pic^j., snap;, flavor in a < -300 
everyday npcfissities. Also S500.UII yearly 
bonus ami tse display to all qualified deal- 
ers. Experience unnercssAry . Puri time 
workers wetaMae. Togstad Company, Dept. 

Kokomo. Indiana. 

""permanent Representative wanted fer 
Hoover i.miilOruis 10 call on rysLaurpni-T 
hotels. |ji -ii n I. >• parlors. doctors, rtursfj, 
Others, Kgreltent Immediate income. hearts 
furnished. Valuable eO il Ip men! frctu 
Hoover. Dc pi. AJ-B. 251 W. ISKh, New 

Yarn, _ 

dtlARAKTEED Cold leaf letters tor 
store and office Windows, 100'.* profit, 
Pr« su mules. Metallic CO,, 130 N, Clark, 

Chicago. i _^_ tiu _ i _ i _ 

LET Ale send you SJ>-bO worth nciiuil 
sample load prorJurls and hOuschcld rui r.-- 
KilM'.s free. Finest quality. Luos after 
coffer and ten route. No experience- No 
investment. Bright future. Blair. Dent, 
31 -E. Lynchburg. Va. 

SM U P kO'Fit with new perfected ( 1 339 ) 
quick -act ion, no flint, automatic gas light- 
er, Retails 2a c. Sample Sc. New Method 

Qo , Box PMG-74. Brad ford, P cntm. 

D I 5 T H I B tjtORS — S upply revolutionary 
corn remover to stores, New sales plan, re- 
quite in lundMWlfi of orders, aa«r: profit, 
pastel iliaivf (raneM^e, Great Christopher 

Cocp.. UPffiHo , New York 

SAMPLE To smoker*. Mall ac in stamp? 
-swfft Tobith, rich flowery troptcul mix 
wills a il plicate aroma. Pistr Htjatora want- 
ed- Rpeclalli." Forum, 9441 Pleasant Avc. + 

Chi cago. _ 

up To $6 eg an hour, Amazing Kar-Nu 
bfisutlflts old cars with sparkling new fin- 
ish — without rubbing, po-liFtilng,, waxing, 
painting. Costs little. Wipes bn with 
cloth. Lnats B- 13 months, T ‘ • ■ .sample. 
KliT-Nij. Eh-m. P a. C’j [ 1 <■ : j i s i :t r J QVizu 

HOME Service repairmen: hell. Install 

Overhead to rage doCr hardware. Fays, well. 
Circular f ree. Wil kie. I ndependence. _Mu. 

if Eariunes up to S45 first week win sat- 
isfy you, l r i3 send complete outfit to run 
home-operated eroa-rv ngency. Absolutely 
no money rlsR. Details sent, fret. Write 
Albert Mills. 22m Monmouth. Cincinnati, 
Ohio, 

23'2'. PROFIT Selling amazing new liq- 
uid mender. Fiscs most anything: unlim- 
ited deni and. write lot free sample proof, 
Indiana Laboratories, Dept T-3ft. Elkhart, 
Ind, 

SELL Arrjsllc oil painted personal pa r- 

tra| ta ! Port raj tij re. _ 03fl Noble. Chicago. 

MONEY III butterflies:, moths, See SSn-- 
clair D isplay Advert i S r imcntfln page IfiA . 

F ASTEST Moneymaker selling reversible 
tol>c on Is. Lifetime chance. Write Yale" 

Clot hi nft Mer iden., Conn 

BUSINESS ' Prwositloii T(*ilverln« mir- 
rors, Hui-oparte, reflector? making Chipped 
kIulks sighs, Write, Sprinkle, Plater, lUB. 
Marioti. Indiana . 

MYSTERY Invention, carried ill pOOkcl, 
keeps hands, feet, curs, body warm on 
COltti.Wt flitys Laa-ta year?. Everybody buys 
workmen, Juiusewive*, R-chooibcvs, farm-’ 
ers. others, Low priced, -big profit?. Write 
quick. Kumfy Warmer, Dent. T-23D3, Cin- 
cinnati. O. 

HIGH Grade- window Idlers lljo each. 
Free Sample?. MetaHjC Co.. 438- A North 
Clark, Chicago. 

YOUR Own shoes free as bonus, qul-ck 
cash commiEBlons showing complete shoe 
line, Experience unnecessary 1 , selling out- 
fit tree, Tanners Shoe Co.. £Qt Bus tori, 

M^.i. | 

AMAZING! Free Whipcord ca]i? to lint 
customers. Easy o-rdir-s. big profits with 
exciting offer 1 Sample outfit free. Taylor, 
15 aikth. D t Ut. E-S2 , Cine I mutt;. Ohio 
ORANITK if om 1 1 in.’ rt l? SiKUo'np fir re red. 
delivered. CiLaloK 1 Mifcelich Company. 
Saint Cloud. M inne sota 
FREE Catalog — Bell foods. Repeat,-. 
Write immediately. Saphoiv, Manager, 
I7& ] j MoiUle t-l to, JrrS cy City, N . J 
PARI NO Knife. New sensational peeler. 
2CKl- r i profit Sample lDc. Three otin-r 
household ncteSflitJes. Apex Co., 4t>0 Dtt- 

kom Bld g ,_St Fa uf. Mi nn, 

BFAUTIFUL Bird pictures handmade 
with bm-i-ilpIejc feflthcrs. Sell on sight! Lnrgi? 
profits! fTw particulars. Sample? toe 
stamps. Marque-- PC*, Apart SdP 3 ] Tl> 

Mexico City, 



sensational New desk type pinnimr 
rnachme for srri!- permanent fastenings A 
really new item which finds icady ftCTepr- 
gnee Ln industrial coaecrns. office^ and 
tiorrs. Not competitive with stapling ma- 
chines arid protected by basic patent;-. Ex- 
reUent cpmuifssions and li retii rept-at tnu- 
LnL-fis on pin refills Young fnlvtlrgi'iit 
men, age 33-30. With tod as StiUttg agents 
in aJl ci lies over 10.00 11 population. Write 
Immediately for coriipleU 1 details Dost no. 
Ilf, $$ W. Washington St . Csi.rupo. Ill _ 
NEW ReRistvi- .i bifid; protects vails, 
humidifies, traps dust. Bampie 35c. Pa ru- 
in mint Prodiix, 16934 Mark. DeLtui". 

' AGENTS— BJe profits, mailing' our iLt- 
rratyre. Home business. Stamford. 3762-0 
Broadway, Now York. 

SEND 'Ten ctfltfi for Ramples ol prunes, 
dates, fig?, and ntfi-s, Agi-nL propusiliUJi. 
Rrondato Grow era Association, Hollywood, 

Catil_ 

EXTRAORDINARY 3ft50~ Fronts’ xRm- 
litoctlLriup “'Fonjnlar Hranrtod Proriucti;." 
Bfamp brings informative For main Mes- 
senger tofisng how! Miller. Chemist, i Es- 
tablished 1 69Tl . 7CWi-Fa. Tammi,. Floridii 
FREE sitmulr Wflrtd'i bret n-r-th-r, 
G. Mfg. Co, , Washington vi Ohio 
BELL Stores, ta verm, pa? stotiona 3939 
spitrklinH 2£b Com signs. Cost 5*. Gchl, 

4327-M HftrrLsd-ii. Chl-cftgO. 

50Lltv FROl’lf. Modeniisllc guar an trod 
Htlck-on letter? for window?, nltice?. 
trucks, Largs sicca 3 e. Easily applied. 
Free aara pies. Modernistic, B-304MS Lln- 

Eflln. dltirago. 

EX-O-LENF,. Ni-ty. rod- hot, repeat an to 
product, Ouaranter-d, Million? waiting. 
To 500": profits. 3 ill or mat ;on free. Thermo 

Fyolene Works. P eoria, III. 

PROFIT with nr-w products, Mitki'. fiClL, 
roppat. Analysis. Hesnarch. Guaranlwd 
formulas. calaiog tree. Noniioal 

prices. O i b?on La bora too'. Chemists, 
HD- 1 143 Stirmyside, Cltickeo. 

BTEtANfiE Chemical sponge cleans wa31- 
papt-r like irhlgiC. Banishes hauscelcaning 
drudgery. sen^tionkl demon? ErittioTi. 
Sjunpifvv ?oi3t on irini Rush name. Krie- 

tec Ida. Akron, Ohio . 

MILLIONS Ol pruepenks \ Buyers every- 
where! ScnsuliOiiaS social serurily plans;? 

Tremendous VnEneF Fruit netlrrf IfLg prof- 
its! Complete selling outfit free! Union 
Bper jjihy. I71&-A BrOftdWay K Ne^ 1 York. 

CREW Managers and distributors want- 
ed All-year-round svtler, Free sample, 
Klcan-Wall Products. Box 1334, Youngs- 

toffa,.Qftip, , 

AGENT'S: BTnash eq priCfTS! siuitos rol - 
fee 12c !b. 4-oz. vamlla a^jc. Raim blnilas 
10 far 81 ac. 100 sticks chewing cum ]“c, 
350 Other ndrgaltik. Premiums. Krwrlmrs 
unnecessary, carnation Company. l j O. 

St. Lqilia . MO - 

SALESMEN Wanted. Soli "business 
cards, emu mission- Wlllmftr Press, 674 
Main St,, Pajwtucket. R. I. 

PROFIT " 1 Selling cal ting cards. 
Bonus, prizes to workers Outfit free. Uni- 
versal, Orange, MmsachuscttS 

AGENTS — OpROrturiity make money; 
book containing: io7 guccoss-lnl 
plans; homo-ollice; send lor free mirP- 
duCtory booklet. Elite Cp.. 214 Or^ud Si , 

New Yarn. , 

AfiENTS Make big profits on food 
products, bargain deals, LOW wholesale 
prices. Rush name for trial outfit Offer 
HO-RQ-Cr). BBIO -R Dodicr . FIS Lou is. Mo . 

SUCCEED With your products. Make- 
Hdl them, FormpJas. ProncKS, A ecu rate 
mwlysea, Cutnlog free. b. TSiasly Co,. 
Was b L n pi n ry D C 

STARTLING Invention— Pocket adding 
machine. Nationally advertised S3. 50. 
Will rl Wind seller. Big proflLi, JJaby Cal- 
cnlator Co.. Box It IS. Cbl cago. _ 

BIG Money apply tog inttlala on auto- 
m Obi !ce. Write for par tku tars and free 
samples. American Letter Company, Dept. 
40, Dune! t en. New Jersey, 

AGENTS TO msil our is tar aiu r r. Gbud 
profits, Home business. Maywood, 149 
Fifth Afr e. . Nam York. 

FREE StiiPplL* — A maxing clrfiner j aella 
homes, taverns, everywhere. Hlg profit— 
fitst repeater, Deiso, 8007 Irving Park. 

Chi Oft CO. 

MANUFACTURE S|>ACl*J.lies. hire agents 
voiifi-elf. Big mpney. Free literature. Gil- 
bert j5'jpjJly_ ! 187- P Brqnrtwav. New York. 

AGENTS: Stamping names on ¥meket-key 
protectors. Sample check With your name, 
nd (Irens, 2ae. Stampine put A 14 . Emblem 
chedis. check-fobs, name plates fton Mfg 
Co.. 3S3 Dcgraw gi , ■Brooklyn, N. Y. 



ENGRAVED Name plates, numbers, 
signs, etc., easily sold, profits 3ttrj?e, Brett 
Bros... Wintltrop. M a s^. 

REVOLUTIONARY Window cleaning 
1 ol? 1. Good Housekeeping Approval Only 
ter $2.36 sales daliy to hotifiewlvea. fac- 
tories. school-*!., st pres will make you 
S'TiD oq monthly. Carter Products Corp., 
0 00 Front Ave. . Clevel and . Oh to 
ATLAS Window sigh leUers. Large a|*ea* 
T>rnny each. Scant if ul free samples, Atlua, 

JI14 1 Ha lsterf. UhiettgO . 

INFORMATION Of IMO Curdii 50c. Etl- 
TetiMWS SI. 25, letter heads f! &&, every 
priming — SiOO, Weekly rniHlmir — 390 va- 
r : €‘d! ettrlchors (stamp) Harris's, 210 E. 
Adam*, rbocnlx. Aria. 



1 II QH -Cl 11 .\nF. SALESMEN 



m AXE Bik dally pro fid selling Top 
Qiialiiy AdVOrtS>m« Boot Matches. Low 
liner-; Exiifi-iciice umacccsaary. Full feint a 
profits unlimited Free sales kit. Zipper 
caw Oftor, Match Corpo-r^L Loti of America, 
Dept.. E -2 3433 West 4ath Fbt M. C hlcagn, 
Lit. ru:::n,.-.- k .1 ■ (is *L ft U L h OU: a 11 (I 
Business Stationery* bonk matches, adver- 
tising tups?, paper towels, pencils, sales - 
ijocifc:*, rubber stamps, lags, menu covers. 
fhm‘ s,ftles portfolio, n.5 1 ': oommiN-loo 

daily- Money muting SpMlAfx. WiLlens, 
213Q Ci ladys. _Depl . DB . Ch taiflO. 

DON’T Bt st Jobhunter. Rturt ybur oviti 
buisJhic?^ on our capital. No hard times; 
n ri Jny-olT^: always your own boss. Him- 
drpii nverape j3,Ollf> Iq $5,000 unr.nut KdlM. 
year alter year. W r e supply .stocks, equip- 
rnent On tfftdlt, ?90 hbnVft poo*S 4 ltiHa. 

Selling experience unnecessary. Wonderful 
opporctmsty to own pleasant, dtitmfiod. 
nrofltftblo busi.nejsa backed by wtnfW-ifidt 
IndyElry. Write HaiS , ]Diigh'£ t Dept. 

B-U-FFM, Frocport. IL1. 

BIG Money applying initials i>n mtcnrn- 
lilli-;!, Bwm Lh:ng today Free samples. 
Alsu, sideline sal^men far short OrdOr 
deCnloamania name plates. ■‘RulcO,” 1505 

\V n shi n it l bn. Booton. Mass. 

NEW Specialty — Sells every buslnes; And 
professional man. Four 315 snlra daily 
pfiv £260 weekly, Fri rrcll dented over 
£1.000 00 monthly. Write. F. E. Armstrong. 
Presiden t, .Dept., PM, Mobile. Ala. 

BIG COnrumlftaUjia :adlm:< Ci-3p.|](Ud pflClflg 
LlCketS. metal shell naoitidinie, menu cov- 
er?.. fhaugeahln signs, cell Lil Did advertising 
buttons, R. Pricing Press. 124 White St.. 

New Yor k. 

BLADES Fitnwt quality. Factory prices, 

pn:,|r>ald Arr Risflalfl. N Y 

CARDED Mcrchanttssc, attractive dis- 
plays Pt! red low. Ftva gOCklS. Prepaid. 

Aspercol Produota, Oakland. Calli. 

Bl J AItE-1 3 ME Subscription, representa- 
tives for leading magaianeM. Commission 
und bOnlis. Write DflViOS COPifMmy, Bto 

11?, CtietMll s. W r ssb. _ 

LARGE, Well rated rlrtn needs repre- 
sentatives to call on bdlools, stores., l?u:u- 
*!<•*.* hmiaes. wKh PKcclknt patented pt-od- 
u ei. of nmuinal appeal , Protected territory 
excellent factory roopcratLon. Permanent, 
pni fitabte connect ion for a sincere, respoii- 
rible man. Write Saiea Manager, 5,12 
Norm 22 ]_ui st reet. Mimmikec . Win eomun. 

AMAZING Belter. Exclualve prooe^ nil' 
weather coat guaranteed ten years. £9,06— 
commission £3. tin Es tab! I shed 1924 Bell- 
ing outfit free. Noth! ng to invest. Tenyehr 
RAineouL Company. Department 13, Tcm- 
pteton. MMHCtHUtfttS. 



SELL Amaiilng Glove -X. Big eomtnis- 
sEoh- Write, 7 . 1 l,u(wTattirio!iu Port 
Che s ter, N-pw York, 

SOCIAL Security plates, ke.v dh«ks. etc , 
up to sfriF.r profit. Opernte own biiatneis- 
Tho mpson Co-.. 1T34 Lawrence , Denver 

hteyhole Ilium hi a tor, buttory or tranM- 
tormi-r operated, instant seller. Sample 
SI 59. BSbed ProdPctK. Denver, Colorado; 
Davenport.. Ibwa. 

4 HOT PROFIT. Amaalng new appllapw. 
Used in every home. Quirk turnover. Sam- 
ple free. Whl-der Mfg. Co,„ Valparntso, 
Tnd 



MAKE S2:D EaeJi mpJi-: scn&Litlopal nevf 
vacuum cleaners: ilAfill on & 10 day 

trial; no sulcsmanshlp necessary : wirtSe- 
ulhrs; f 1 it Hub Vacuum, 2"J&2 Third Ave.. 
Nam York City. 

NFtVI.Y Invented door knob lighLu key 
hole. instill In one minute. Earn big 
profits Sample- EL 09 . J&xun 329 N. Front, 
G rand Ra p ids , MkhlWH 

YOUR Name rnmiogranimed an 4 0 bank 
matehe?; Includes selling kit SI. Ct- ETtlto 

FtodncEi, Hollywood California. 
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SELL The ticW auto license Biff PlMo. 
personal] eccS Wlttl car owners Snlrlnss. to 
auto dealers. A ttltick and easy sale:, top 
(.eiB missions. Capital Advert isLur Spec. 
Co.. 1560 3 Gr einer Ave., Detroit. 

YOU ft Ow n suits. free. Other attractive 
bonuses and free shirt offer pins bii: casts 
profits lor selling your friends quality 
taifpred-to- individual measure auiLs. Five 
popular new low price rAngra Exclusive 
sport and a wine styles no cstrii charge. 
Prices d'dy cpiiipfitition. Elaborate m-U-c- 
tion .Sjj-rl Ti a and summer new alludes ami 
patterns.. Satisfaction or monev tone ft 
uLiaranteed bv reliable thirty yenr old tail- 
oring firm, Np Experience needed. Sam- 
file outfit free. Ja v Rose ifc Co,, PvpS. P-S. 

a:t n So. Wells, Chicag o. 

' SALESMEN; BdurUpg and billiard -ur>- 
nties, equipment; side line; btK cotnmls- 
ijoivs, Write details. American Bowling fli 
Hilliard Corn., 5Q West 17 Street. New 
VqtIe City ______ 

TERRITORY Open on “certified' 1 all- 
wood Uriel ce Furniture and novelties, dis- 
play'd at Space 1144 Furniture Murf. Cbi- 
rases, hberal Commissions. Write or see 
1 is lor do tails. Etrmcl Prod u el * Campsny, 
Indianapolis, Ind . 2050 Blovd Ave. 

Calendar Salesman wonted; Liberal 

commiBHiors on b new. unusual commercial 
calendar line — adaptable lor every busi- 
ness. Plus our famous embossed calendars 
for funeral directors. Stale experience, age 
and territory desired, Write Budget Press, 
Sal Em, Ohio. __ 

EXCELLENT Opportunity selling- OSIf 
romp] ole fine of brushes, lurgret commis- 
sions. Write fur sales pluE 1 ! WlfO Grip 
Sanitary Ernst] Company, 3J0C1 5th Av-e, , 
New York. 

SALESMEN — New money-making scnaii- 
lion for garages, service stations, [id Com- 
petition. fine repeater. Automotive Lab- 
oratories. 145-55 HancticLt Court. San Jttee, 
Calif, __ 

MAKE More money with Red Comet 
Automatic: Fire Extlngtila tltrfl. Low price. 
Proved seven years, Splendid Sates outfit 
Tree. Sotvuf good territory open. Exclu- 
sive. Write quick, 1(fl Red Comet Bldg., 
Littleton , colo. 

M YEAR Established manufacturer of 
the widely known Mendenhall's Couirh 
Syrup and otiier household remedies WnnLa 
salesmen- distributors selling to drug, gro- 
eery. And general store trade, Ek-liver o»d 
collect Liberal com missions. J C. Men- 
denhall Modi Cl ne Co.. Inc-. Dept. 01, 
Evansville,, I M. 

EARN Money tn your ppare time taking 
subscriptions to Popular Mvchanlw, Un- 
limited pos.sl.biU tics, every family a prm- 
pt-ct. Easy to sell, non us paid in addition 
fo libera] commission. Send post aa rd for 
further details today Circulation Dept, 
Popular Mechanics Magazine. 2f)Q E, On- 
tario St.. Chicago. 



HELP WANTED 



WEAR Fine hose I pend without cost 
vrith. outfit while taking orders for amaz- 
ing 1K J W hosiery. Replacement, guaranteed 
again:- 1 holes, snags, and runs. Rush name 
smd ItOSC SlKu. Wilknlt, Desk B-37, Green- 
field Ohio. 



LOCAL A Rents wonted io wear and dem- 
onstrate suits to friends. No ca n vasjscrs. 
Up lo S12 in a day easy. Experience unnec- 
essary Valuable dtinuridriKlIlg equipment, 
actual aumplFA tree Tl J. Graves, I30U 
Harrison . Den t. F- bi t. chJcuKq 

DO You want a Job? tf you are honest 
iUsd reals V Want a job. I'll sand, you a prov- 
en method Of getting one. Bend 35c CA*h 
now and bftl&lice G5c only after this, in- 
struction hits helped you get steady work. 
If you don't get >'0uf jolt In 30 da vs don't 
pay balance. Vocational Advisor. P.G. Box 
18 37. Seat tip. Was hing Ion. 

OBTAIN Employment! Try unusual 
methods, including: homework ideas, So 
cents. Monty-back guaranteed. Particu- 
lars free. New Idea Servlet?. 126-1! Lexing- 
ton Ave.„ New York. 



EDUCATIONAL AND INSTRUCTION 



TELEGRAPHY Taught thoroughly. Rail- 
road retirement act creating opportunities 
fof Hew operators. Expenses low'. Catalog 
I = ee. Dodge's Institute, flint! AVe Vuipa- 
ratao. IndL 

LEARN Watchmaking Trial losaOnS. 
model, tools *1.00. Wholesale tool, mate- 
rial, watch catalog 5c. stew art's. 721 
Olive, St. Louis. MO. 



BOOKKEEPING Taught for as low os 40c 
weekly. Other home-study courses. Write 
for particulars. Institute of Business, BOX 

lPSS, Sac rament □ . Cah f . 

watch Repa triug is steady profitable 
work. Experts ft] ways in demand You can 
learn Watchmaking trade ul home, spare 
time. New original Instruction system. 
Script: enKTSvins course included. Write 
for free details today! Nelson Co., 2014 

Manhatt an Euilding, Chicago, 

GOV% jobs start Ii3fib-*2lfl0 year, 
Men-WOiftch age 3 .3 - 50 Former examiner's 
tested method helps! qua Illy you. FartLc- 
Uliits. list lotos: ln-p. Write today. Patter- 
;^Oh Fn’i'i ixi] . RG Mercantile Bldg., RtKlH-i- 

ter. N, Y 

BECOME PriKiicnl scientific investiga- 
tor. Modern, illustrated course. Thurough 
training by former agent U S. secret serv- 
ice, Particulars Irrf International Becret 
Bervice, institute. PM -23, Hoboken. N. J. 

CHESS, instruction, books, supplies.. 
Interesting information. Particulars Tree. 

C hess Tho ug hts , Pearl l Rive r. N. Y. 

men - Women, oiol L3:io If B Eovern- 
mmU job?- Commence SH)5’3t75 month, 
Pri'parf Immediately for next examina- 
tion:' Experience usually unnecessary, 
Purliculars — Ei s r positions, free. Franklin. 
Institu te, Dept. G3. R ocheslf r. N. . 

FR EE Teaching lire VUleanlsLng, Any- 
body can learn at heme, & cents brings 
details. Box 156. Eagle Pass . Tex as. 

IHJSfNEftH Kiighsh aids Eiicrfi-s. Write 
English Institute, 425 DoBativiere, 

8t. Louis. 

FOR Ah efttretnely profitable lifetime 
buy i luvis . operate :.I col lection -credit agen- 
cy Free folder, Cole A&socl&tes. Syracuse, 
n Y 

LOCKSMITH I nstru ctfpns, Key fltMhg, 
lock piOkinx etc. $[ prepaid Lpcksmith. 
Cunadjau.. Texa s. 

MEN— Women, drafiing pa v :■ belter, 
Taarn easily ar home in spare tLme. wc 
tram you ntml you get a nU). particulars 
free. Write Monroe IpslJintu, I217D Gur- 
lictd, Kansas City, Kansas, 

LeaRN Five eating, vent rllwin ism, tor- 
turejarts Muulv, 131 5 F erri s. Lbs Angeles, 
IF You like to draw, sketch or paint— 
write for talent t!U!t t no fee 1 Give age 
uiid occupation, Federal Schools. Inc,, 
Otljt, PM 15, Minneapnlis, Min n. 

INVENTIVE Minded can become Inde- 
pendent. Explanation I reel G-HigUcc, 
Cantll. Cal if, 

LEARN Fln>tO-eiig raving? interesting, 
pr oft table Pernonal instruction. Box 
- i L ii - M Kfliiighain. Itltmiis 

FFtOSPEP.lTY For you Revolutionize 
your Ufe Dlrrtc brings actual lessons lil 
“■C reative Procedure.' ' Gardiner's, Bqx 
eo4*. Kh. rsas City. Mis&oari. 

STUDY Chemistry at home. JSc, Jortf, 
8B1 Vine. Cihelnnati, Ohio. 

STliTI' For deprer jn p^vchdlogv, tnclu- 
physics, theology. Home study Chartered 
college. Free oal.ntpg, college ot Universal 
Trut h, HOD North Dearb orn, Cti Icago, 

HELP Yourself to success — good hooks 
put you on hightu 1 plane. Catalog— Chemi- 
cal and technical books for id amp. K rafts - 
fliflTt Press, C os Cob, Conn 

CIVIL Service arithmetic, fifif special 
prublcms, solutions.. S3; fiC7 [arm till test 
questions, $2; customs, meat inspector, 
sforekfepcr-Bnuger. postal, many others, 
Si each. Valuable Information free 
Pnrgande Publishers* Dll, Milwaukee, 
Wj-^ c one In. 

EOOKKEEPElLS; 86U.OO Monthly begin- 
ding January; 4U hours spurftlme, vonr 
locality. Send *1 deposit fur Instructions, 
refunded if not accepted. State experience, 
age, Five Minute Systems, Ifi E. Tuppcr, 
TUiitl ftlO. New Yurk. 

BE A radio announcer. G(.n>d possLbi ti- 
tles. AudUlon booklet 25c. KFRO, Ldhr- 
vley, Texas. 

LEARN In a few weeks hiRh class d^C- 
oritsnEi paperhanglng graining, marbling, 
J-unt pit luting. Catalogue No j [roe. Chf- 
caEo Painting School, 4J7 Norm Clark &t . 
Chicago Establi shed 1332, 

BLUEPRINT Reading tnugtlt by mail. 
Write Dlutprlnt Reading fn^titiHL'. Dept. 
A, Rb X 56&S MetrOpPlitan S ta. . Los A hgcles. 

SECRET Investigation Experience un- 
neceMary DetEctLve particulars free. 
Geo rg* wagne r. M-SCno h road way, N. Y. 

LEARN Auto mechftfSiCS, body, repairing, 
welding, electricity, refrigeration. Diesel, 
3 tevi neon's, 2 QQ$a Main. Kansui City, Mp. 



MASSAGE, HydrotharapF. dietetics, 

rirUgicss therapeutics, chiropody, taught 
by mail. Evans COrrCspopdencc SchPof, 
Montgomery. Ala, 

MATHEMATICS, Sciences, drafting, 

blueprint reading, surveying, preparation 
civil service, engineering examinations. 
Mrmdell. 33 Ci West 4 1 St St,.. New York , 

LEARN Air conditioning — America's 
ne\l big industry. Thmisands of oppor- 
( «ni ties. Get your start with complete 
book bv E W. Rle.^beck. $:i 50 postpaid, 
Foputar Mechanics press. Room tciiSi. tioo 
E. Ontario St,, Chicago, 



PLAYS, STORIES. MANUSCRIPTS 



ORIGINAL Poems, sonas wanied imme- 
diately for publication., Weatmarc MixsiC 
Corpora tson. Dept. 33H. For tin [id, Ore. 



CARTOONING, COMMERCIAL ART, 
SHOWCARD WRITING, SIGN PAINTING 



EARN Big money. Com [nerdtu.] art, Slfih 
pu inti n«, lettering, showcard writing, oar- 
tooning. Complete self- instruction pnoka 
Nenl on. approval write immediately for 
tree ill liberated foldeia. Illustrated Edi- 
tions cp,. *220 - k!i Avc., Ne w York, 

FAINT Signs for profit Fine lettering 
fast with Speedway Patterns, Modern 
styles . many El»ei, Free samples. Litera- 
ture, For 3 ih, alphatoel encLcjss iiLckoi, 
Dlitplay Letters CO,, flsnfl Third Are,, 
Brooklyn. New York. pe&t^M. 

£6c ART Mbgatitic free while samples 
last. Send 3d postage. Artist, 520 Doty. 
Modi sou. w i sconstn. 

CARTOONING Course: 30 illostrateil 

le$«OlLS. over 500 drawings, pens and pen- 
cils. Sent complete postpaid for Sl.Ol), 
SCOvell Studios, Bos 148-P. Hollywood, 
C alif. 

CARTOONING, Sketch Lop. ete. — hi lea- 
r-ona, COd llluStraLlQn.ft, IncludinB drawins 
paper, puns. punCiis S 1.00 tom pie Lu. Fraba, 
Servic e, Cosh ton, Wi sconsin. 

NOW YOU can ciiulk talk. Many teurn 
one evening. Particular! free. Hendrtxon, 
Ar gjtc, Wiacomln, 

PEN Arid ink fllustratloiLB for eaLaSogue 
and general print ids purposes nt npht 
prices. High grade work. Heralrlrc Htll- 
di ns, 1914 Oakdal e Avenue, Chicago. 

BE A lettering artist! Learn how to lct- 
tr-r headings for magazine and newspapiT 
advertlsementii. lilghly paid projector. 
Free booklet. Guild School of Lettering 
and Advertising Driufin, 32-i Summit Aiv- 
ruie^ Haekcnsuick. N. 

EARN cosh income, copy] ns apd dupli- 
cating simple Cartoons Inr advertuiers, 
3-M S ervic e. Arg yl e. Wia. 

MORGUE -Artists ready rufercnoc. Ccim- 
pa of coElecUoin helpful drawing a l da, mon- 
ey making tips. Extremely valuable to stu- 
dents, beginners, profiyalonals First 
SE-rles over 2l)D drawings, hands, arms, 
fiend 50e coin. Metro fitudios. Bos 473-F, 
Sou til Bend, Ind 



ADVERTISING agencies, letter 
WRITERS. Foil a pvkii timers 



FREE — New Advertisers Rate Guide. 44 
pages. Includes everything. Lowest rates. 
k if, nrown Adverilatng Agency, l SO S. 
D_ca r born ._ChSe*gci. 

LEARN Advertising quickly at home. 
Easy practical plan. No text book*. Com- 
mon school education sufflelE?nl. Interest- 
ing booklet and requiremenU free. Page- 
DbyJb School of Advertising. 3i301 Mich- 
igan Ave nue. Dept, am , Chicago, 

INCH Display, 23. mauniines. 3 months, 
jj.U O. Fftramounl Pres s. Atlanta. Mlmourl , 

INCH Display adverti&ment 3d piftgft- 
'A lies year S24. Wood's Popular Serviceis, 
AH u- In; City. i'N J.i 

YOUR 25 l.Vnrii ad 3 months S5 .5n. Ptuus, 
S&-9I Psneappte, Brooklyn. New YgrSt, 



ADVERTISE: 24 Words in 'i&D mea'spa- 
pers ElO. Lists free. Advertising Tiureau, 
4515-C Cottage Grove. Chicago. 



SALES And collect J mi letters 111 at lirinsr 
rriUlLs. Paul Much nick, 5lT£ Fenway. 
Phi la dclph la. 

ADVERTfSING Placed all masagJnes. 
newspapers, radio. Lowest rates, Free 
service. 54 paae rate book free, Ufl-ker 
Advertising Agency, A-I35 West Madison, 
Chicago Successors, to Antrum. Estab- 
lished 2 b years, 



46A 



POPULAR MECHAirrCS ADVERTISING SECTION 



MAIL-ORDER All reaching l.BCJO.MD 
families throughout United Stales S15. ID 
mch.. Newspaper, magamne. ratebook free. 
Chicago Union Agency. 20 -P West JlOkiOa, 

Chios gO, ^ 

DIREjCT-MAILi Advertising {iervLces, 
Sales letters that sell. Mulling llsta, 
Omaha List & Letter Co,. Bos 2J72 h South 
Omaha. Nebr. 



BUSINESS SERVICE 



LOS ANGELES Mail address S2.0Q 

monthly. Dickey, 036 W. 9th, 

WASH] NOTON. D. C. , mail nddhras, 
business, ■personal. Your rnasl ref orwarded 
daily, Hawkins Mail Service. ftl7 Four- 
teenth, 

Canadian Mailing addrasK ii.oo month- 
ly, Canadian Enterprises, 11B3 Bl&or. To- 
ronto Canada. 



liLlihTli htaMPh AND OFFICE 
SUPPLIES 



SAME. Address. 3 Lne-s 25c; 3- lines 35e. 

Stamp Works. Auburn. Nebr, 

CUSHIONED 3 Linda 45c. Rubber 
Stamps, 32 E&st DtnnlcU, Ypuna^own. 

^hio. 

3 LINE 2Ac: 5M 4t^ K fi''CiintuliirH *3.50 
postpaid. Advance, Pcwaukee, WL & OOtisIn. 

ORIGINAL, Cushion mounted. One. two 
lines 25c; three 35c; four 45c Rotary presn. 
type, prints postcards. KJ.5G, literature, 
stam p wonts, an Bradley, Peoria , ill. 

CUSHION Mounted one- two lines 25c; 
three 35c. Hauer Press, 1314 Ford, YOU figs - 

toWn. Ohio. 

3’ LINES’ 35C, 3 Lines Sac, Stamp Works'. 
CentErporl, N. Y. 



TY FEW Rf TER S, DU F Lit’ A TO 1! 8 . 
OFFICE DEVICES 



INCREASE Business now. "EftWllO- 
graph" Rotary Stencil Printer reprints 
thousands everything you typewrite, riand- 
writt, draw or trice. Colors, sis. 15 to 
341. Terms, UJtiFtratdd ILtcr&ture free to 
hue I ness or protessi Otl&l men. Pittsburgh 
Typewriter Supply, Department K.-2. Pitts- 
burgh. Penn a. 

NEW <3.75 Automatic adding machine] 
Fully guaranteed. Bassett. BoK 3Q2-K, 

Aitad cna . Calif ornia. 

TYPEWRITERS. Adder, mimeograph, 
multi graph, addressograph, Send for free 
lists or machines that wilt help you at 
half price. Pruitt, 28 Pruitt Bldg.. Chi- 
cago. 



PRINTING. MULTIGRAFEI1NG. MIMEO- 
(iK.irillMi, GUMMED LABELS 



HAMMERMI1L Letterheads. 3Q& 
any color paper and Ink, 31.48 postpaid. 
Free parti oilers. Woodruffs’. 217A Lewis, 
Duluth, Minn. 

ENVELOPES. 500, ^ , f 1.00. Morey 
Press, »7 somerset. Springfield. Mus. 

] 000*6x9 CIRCULARS. Letterheads, en- 
velopes. postcards, 82. 7&] 5000,. 53,45. AH 
Printing reasonable, Samples. tJoMLprint, 

H arriso nburg. Va. 

135 SllfXit BOND Letterheads and 125 
envelopes. both printed — il.OO postpaid, 
B'/nnu villc. 307 West RdtHevelti PhilOdOl- 
phjt. 

HM0 8?i ENVELOPES E2.75. Fairview 
Press, West 204th, Fair* lew Village. Ohio. 

CIRCULAR Printing, Prompt. PriOo 
list free. Keelc rpri nt, 4237-W C'mnftfc 1 
Chicago, 

1000 letterheads. Envelopes. bills 

*2.40; 5041 ij 38.50. Samples, Laporte, 3431 
Verno n, Astoria. N. Y. _ 

*1.50 THOUSAND, 2V a -4 l-nbela. :ix6 dr- 
Culant. P aramount Press, Atlanta, Missouri, 

1000 GOOD Business cards 31.09, prepaid, 
cosh, Sullivan Printing Company, Mem- 
phi s. Term. _ _ 

EXTRA Quality l J 000 letterheads, state- 
ments or envelopes (2,75, Keily’s Print 
Eh op. Columb ia. Mo. 

14J0& STICKERS, Pour lines. 5QC. Fine 
lObflla. Cott a. aplck a rd. Missouri. 

500 STATEMENTS S3 .50. Booklets, cat* 
alms, etc, Roe Printing Co,, Weldmur, 
Mich. 



FREE Catalog and samples. Backus, 
303-B floutb Laurel. HtCh ffl Otttd, V I rid n la. 

PRINTING? Get lowest price*. Churchill . 
4316 South Sulina, Syracuse, N, Y. 



SENSATIONALLY Low printing prices, 
stamp Urines catalog. Nixons' Stave ns 

Point, Wlsconsi 11 . 

175 BOND Leicorheads and envelopes 
51,041 ppsrpaid, Village Press, Somerset. 

M&S8. 

1930 PRICELIST, POTtfoLIO of samples 
frer. MrCull FrtSS. 133B South 37th. 

Oma ha. Nebr. 

250 GUMMED' Shipping labels 35t 
Ad-Man. 301-N New Jersey, Indignapolls, 

Ind. 

1000 BUSINESS Cards ii.ftO postpaid. 

Tucker. P.IuL B ox 05. ludianapnhs. 

’icuo” BUBI.NeBB' Carthi, poEt-paid, Sl.M, 

3 up cr b a Print , 3 12 T&wno. Ub Aa_l_gele,S. ; 

500 :i qii2 1 .q four Line gummed stideera, 

?5C. MorltB Prlnter y. Saginaw. Midh- 

1Q0O — 6% BOND Envelopes *1.95. Sam- 
ples. Feld, Elmwood Place, Ohio. 



PRINTING OUTFITS AND SUPPLIES 



BUY— Sell used hand printing pre-^e?, 
type, etc, Stines, 1 154 West Wnjne, Lima, 

Oh Lo. 

PRINT Ymir own cards, stationery, cir- 
culars, advertising. Sava money. Easy 
rules furnished. Print for Others, big prof- 
its. Junior outfits S3. 00, senior outfits 
817 00 up Details free, Kelsey presses, 

P- 1 L Meriden . Con n. 

BUSINESS Gatling ou ts 7c in quantities] 
Stereotype casters Sii.50. Mats, £Llpplte*. 

Econ omy, B35 1 , Panjti h^c , Mieh; 

TYPESETTING For amateur and pro- 
few lonal printers, Oakdale compoaltlan, 

North Phi ladelp Hi a. Pe nna, 

*2.35 THOUSAND^-pisitiot print your- 
self. VanDorn's Book Matches, Ottawa, 

_IUlflOis. lj __ 

BOeidEk Anil ornament font tUc. Cat- 
alog I0e. Daemlckp. S4 52 Kenwood. Chk- 
eago. 

NEW Type, rule, etc,, rebuilt equipment, 
lia rgaln prices. Anchor, Medford, WUi. 

ZINC Line Cuts, 2x3"' $1.90. Hall terns, 

S 1 . 5 9. F rln twcEl- Wyoming, P enna. 

STAMP cub*. 35c up, Attractive sample 
and catalog, 10c. Novatcur Line, Box 55, 

Jack s on, Mich igan. _ 

ROTARY Printing press. Gtiaranleeii 
efflClect. CPmnlElc with rubber type, 52.50, 

P hoto Shop, Linton. Ind, 

IJfOKNJOUS Rotary press. Furnished 
complete with sliding rubber type and 
equipment — at $2. 5d. Prints pictures and 
several si&ea of type. Free circular. £u- 
pcrlor Typ e . 39 42 Raver.swoo d, Chicago. 

PRESSES 87.00 Up. Tyne, supplies. 
List! 3c, Land|9 : Richland. Penna. 

HAND Press, type and. completo printer*' 
SLupplies. Advise equipment you heed and 
we quote prices: or send stamp for catalog. 
R. Feltfer, 14-c: $ Columbia St.. Newark, 

y. j. 

BARGAINS'. Presses, type. Llai'3c;. Ek- 
eiiauge D-I5. 23 Orient. Me rid en. Oonn. 

BARGAINS — Proaes. typo, ouppilea. 
Send stamp. 159 Harvard. Cambridge, 
Maaa, 



PATENT ATTORNEYS 



INVENTORS: Prompt, confidential, per- 
sonal Patent itervlce at reaAtmabie cost. 
WillLam H. Holziuger, REgiEtcrcd Patent 
At t urney, 3 504 A _£outhp urt^JIThicagp. 

INVENTORS: Send immediately fpr ypur 
rop^ps of OUr new free hnofc;. -"Patent Pro- 
tect ion*’ and ' 'Ho ggeationa pn Selling an 
Invention," Sigty-eight papes of Interest^ 
ing facta. They tell how Patent Laws pro- 
tect yon; kLnd of aketeh pr model needed; 
simple steps tP take without cost; how auc- 
ceaaful inventors have secured financial 
assistance!: ah on- interesting inventions ; 
illuEtratc important mechanical move- 
ments. With books we Also send tree Evi- 
dence of Invention form to help eatablERh 
date of disclosure. Prompt service, reason- 
able fee*, special deferred payment plan. 
Strictest secrecy. Forty- one years' experi- 
ence, Highest references. Write us lodvy. 
The facts in our books are worth money to 
the man with, a goad invention. Address: 
Victor J. Evans fiz Co,. Registered Patent 
Attorneys, 113-5 Victor Building. Wash- 
IngtOn, D. C. 

HOW To protect and capitalize on yaur 
invention. Write for free books answering 
nil the que&titirtK you want to knuw about 
your patenl and ita commercial pcsmbEll- 
lie*. Ova: 1 64 years' experience. Deferred 
payment plan. Write for frea books today, 
C. A. Show -v CO.. 12G Enow Building, 
Washington, D. C. 



PATENTS — Before tdd heavy ap pqtlnp 
cf time or mo]tey is made on an invention, 
a search of the Patent OJUce records ahouid 
be made to determine as nearly as possible 
Whether or not the same idea han totn |iat“ 
e n ted bciore. The cost of this search is 
small, while the value of ttae facts it un- 
covers is often considerable. We Oder in- 
ventors and manufacturers A thorough 
prompt, confidential search service — plus 
Experienced counsel hlld Assistance in every 
phase Of Patent And Trade-Mark practice. 
Write FGr QLir new free book containing val- 
uable information relating to patent pro- 
cedure. Clarence A.. O'Brien and Hyman 
Berman. Registered Patent Attorney*. 
S$-M Adams Bld g., WfcslHnwton. D. C. 

PATENTS— Trade marks. Prellminftrs 
advice, book and disclosure form Free. Per- 
sonal service. Irving L, McCat,hran L 10BIJ 
IrLtetnationai BLdg.. Wasliington, D. C- 
Regis tered Pate n t Attorney, . 

PATENTS — Any country. Reasonable 
rates. Free information. Ramsay Com- 
pany. 273 Bank St. .. Otta wa. CaaM*. 

Patents. Send aketeh. photos or mod- 
el and descriotlon of your iiivetatlon fpr 
preliminary search and patentability re- 
port. Total expenses, including search fee, 
tbr preparing, filing and prosecuting your 
AppEiCuliun quoted before you proceed. 
Rules reasonable. Prompt and efficient 
services, Lynwood B. James, Registered 
Patent Attorney, Established 1913. Suite 
$4fS-A Nation. til Press Building, WashinH- 
ton. D, _ C, 

INVENTORS — Before distlnffling yoqr In- 
vent ion to anyone send for form "Evidence 
Of CflruSptlm": "Schedule of C7ovfl , mment 
and Attorneys' Fees" and instructions. 
Sent free. Lancaster. Ailwlne Ai Rommel, 
411 Bow e n Building. Washington. D. CL_ 

"INVENTOR'S Guide." 1W mechanical 
movements, free; advlsEa qn patenting, 
selling inventions. Frank Ledermann. 
Tribune Eldfi.. New York. 



L, F. RANDOLPH, 3U2-B Victor Bldg,. 
Washington,, D. c. Low cpst. Book; and 
jnfer mattOh free. 

PATE NTS. “Booklet free. Highest refer- 
ences. Best results. Promptness assured, 
Watson E. Coleman, Patent Lawyer, 724 
Ninth !=t . Was hington, D. C . 

inventors — aend for tree booklet 
"Patent- Sense." information baaed on 64 
yc&ra experience. Lacey As Lacey, Dept. 
5 A. 035 F SI. . Wasliingt pp, Dt Q, 

PATENTS, Protect your idea by aocur- 
iiu: free "Proof of Invent] on" folder. Ex- 
ceptional personal service. Established 
1306. E. E. Vrnoman, STl Woodard Bldg., 
Washington,. D. C. 



FOR INYENTOItfl 



patents- -B efore too heavy an outlay 
of time or monev is mad^ on an Invention 
a search of the Patent Office records should 
he made tu determine els nearly as possible 
whether or not- the same idea has been pat- 
anted before. The cost of this search is 
small, while tile value of the facta it un- 
covers is often considerable. We offer in- 
ventors and manufacturers a thorough 
prompt, Confidential search service — plus 
experienced eotinsrl and, Assistance in every 
phase Of Patent and Tra de - H 11 He praetlce. 
Write for our new freo book containing val- 
uable information relating to patent pro- 
cedure. Clarence A, O’BrLen and Hyman 
Rerrnftn, Registered Patent Attorney's, 
5S-M Adams Bldg,. W ashington, D. C. 

WE Locate buyers meritorious patented, 
un patented: inventions. If will sell, reply 
Jrn mediately. Descriptive booklet fret. In- 
vention Reporter, 5A-I1236 Soutl^ Fairfield 
Chicago. 

INVENTORS — Complete service, engi- 
neering, sales, patent protection, Stnrck 
333 Wells Bl dg, .^ilwatikee. 

BLUEPRINT And patent drawi nps pre- 
pared. Write for frEe circular, Ormajt 
Drafting Company, Bank Building, Bathes - 
da BrA PCh., WftShlngton,. D. G. 

INVENTOR'S Universal Educator: con- 
tains 9uo meehAnie&l movomonts; 50 per- 
petual motions: Instruction on procuring 
and selling patents and selecting ait attor- 
ney. etc. Suggests new ideas. Price SI post- 
paid in CS.A. Address Albert E. Dietrich, 
Si lb Colorado Eldg., Washington, D. C, 

INVENTORS Advised iAfe, economical 
iiipthotl aecurlnff and scillng patents. A. B. 
Edwardu, BK 1 5 S5. Little Rack, ArkOnsaa. 

WARNINGS, GuidanPe. instructions. 
Write to C-53, F.O Ba\ 458, Chicago. 

















































INVESTORS — V pn r patented, impute Cit- 
ed Imenttom brought before 6WHJ mnaRi]- 
rnelurera. Guaranteed cEplOiUllOB and 
protection. Ideas developed. UOld : 5b-5U 
plan. Investigate this, write; P O. Btis 

443, S a lem. India t3;TL. 

IDEAS. Invention* developed, promoted 
and financed- international Ideas Syndi- 
cate. 505 5 th. Avenue, New York City, 

Dvui. EM, 

WHETHER Pate [lied or unpateilled. 
profit by voice of CKparienee. Private sec- 
retary to inventor far til teen years otters; 
surprising truths in IbOUAflUtl words of 
vital information ! Dollar Ui-I to Box fi£i, 
Clinton, Illiti&ts. brings Inside tacts that 
may he w orth thousands..,. 

HAVE You a sound, practical invention 
for sale, patented or LinpSltcmed? If SO, 
write Chartered Institute of American In- 
ventors, Dept. 4-A. Washington. D._C. _ 
INVENTORS : Profit hy your invention, 
A practical talk to inventors by an eit- 
rrienced manufacturer. Our Gfl page 
poklet "Mind vs. Matter' ? mailed Upon 
receipt of 2&e, Rex Engineering Co., CLn- 
elnnatj._Ohio L Dept. D. 

““inventions "Bought, sold. Patented, 
imp atentEd- J a mes Wallace, Homer, H, V. 

INVENTORS: "Malting invent! arm 

Pay," our 33- page illustrated book, mailed 
upon receipt Of SC pngtasre. Cr ascent Tool 

Co.. Dent. B. Cincinnati. Ohio. 

PENDING Patent applications can bo 
brought before thousands of manufactur- 
ers. free of charge, through Invention 
Magaatne. Writs for details. Invention, 

Inc ., $35 Street. Washington. D. C. 

INVENTORE^Send for' T2- page hook on 
patents. Reasonable terms, Conscientious 
treatment Id itiventori, L. F, Randolph, 
Registered Patent Attorney. 302-E Victor 

istdB-, Washington- D . C- 

I BELL Patents. Established in IBM. 
Charles A. fie rut. Til PM Garson Ave.. 
Rochester. N. Y 



INVENTIONS WANTED 



SMALL inventions ■wanted by manufac- 
turers. I'll help you sell your invention. 
Write for free circular. Stanley Hull, 

7G2EMC Euclid Avenue, Ciwetft litt. Ohio. 

WANTED — Meritorious jiaYented, unpet- 
anted Inventions. Booklet free. Invention 
Reporter. SB- 11536 South Fairfield. Chi- 
cago. ' 

CASH For unpatctULd ideas. Stamp for 
particulars . Mr, Ban. M4I-A Pleasant, 

Chicago. 

PRACTICAL Inventions wanted. Full 
protection guaranteed. Write for “4 -Point 
Service" bulletin. Ft. ft B Engineering 
Company, 17 East A 2nd Street, New York, 

W. Y., Pent. D-s. 

SMALL Inventions wanted by maruifac- 
tuners. I'll help you sell your invention 
Write for fre-e circular, Stanley Hull. 
76 hm-K pi i cl id A venu e . Cleveland, Ohio. 

SIMPLE. Practical inventions wanted by 
m an f flat hirers, patented or unpatented, 
For Information write Charterer! mstltllte 
Of Amcritan Inventors, Dept, 1-D, Wash- 
ington, D. C. 



PATENTS FOR SALE 



UNPATE NTE D FusHo made from Hat 
^stec] ,__Chas . Boeh. Baden, Pe nna. 

MANUFACTUREHSi For new products 
or prufl table manufacturing opportunities 
inquire. Invention Reporter, &C- 19335 So 
Fairfield. Chicago . _ 

MANUFACTURERS. Psi tented animal 
irup. Humane. Swivel] y constructed. Tele- 
awplcnlly housed. Animal can't tangle up, 
break leg. twist out, escape. Tested three 
years. Simple Easy to set. Sheet metal 
Costa seven cents, retails 35 cents. Millions 
old style sold annually. Allen McMullen, 
Number Four. N. Y. 

SELL Your parent through a small elasj- 
iricd ad hi Popular Meclianlcs. toanv in- 
ventors have found buyers In this way. 
Ask me for proof — I'll glatilv send it to you, 
f'\ W. Johnson, Manager Classified Adver- 
tising, 300 E. Ontario St.. Chicago 



MANUFACTURING 



LET Us manufacture and market vour 
invention Oil 0 royally basis, Toledo Saw 
and Grindin g COrti jinny. Toled o QMo, 

INVENTIONS Manufactured In any 
Ciuantity at low cost. Stampings, dies, 
models, etc. Estimates and free catalog, 
Crescent Tool Co., Dept. X. Cincinnati, 
□EllO. 



DIES, Stamping models and special ma- 
chinery. Pierce Model Works, Tinley Part. 

III. 

INVENTIONS Mamitaetuited in any 
quantities. Tool*, rti-es. metal sta mpi ti(JSi 
Working models built; industrial desi g m ng. 
Complete blueprint and engineering serv- 
ice. Write for "4-Point Service" bulletin. 
H. ft fi. Englnee ring Company. 17 East 
42n d Stree t. New York. N.JjL^Dept. DM> 2, 
DIES, Stampings, complete manufactur- 
ing, wire farms. Southern Products, Inde- 
pen [lencp. Missouri 

3NVE.VJ lON.-i M: : . Viiiincruivd h’. mi ei- 
pvrienced compimv. in any etna. nt ity at law 
tost. Metal .specialties. nmollicH. stamp- 
ings. dies, end models. Free estimates. 
Our booklet "Mind vs. Matter" sent upon 
reWlpt Of 35C. Rex Engineering Ca., Cin- 
cinnati, Ohio, Dept. C. 



MODELS AND MODEL STFPL1ES 



RAILWAY Models, Co la tog handbook 
3|c v Walthers . 347 E. Eric. Milwaukee. 

CATALOGUE Over 4-:? ciigLUvs supplies 
— 25c. Refunded. Bpeeiali/e in experi- 
mental OT patent work, EJowflrdCP. A -34 17 

North Ashland, Chiefs go, 

LIVE StcBRi locomotives S&.6ii to BSuu.flD. 
Full lug power limited only by wheels sltp- 
ping. Catalogue 25c Fourteen Inch illus- 
t ration of Hudson locomotive with parts 
to cut out. jussembie, operate to study 
valve motion, etc,, inc. Steam Electric 
Co, , RIn o m field, N, J, 

MODEL Airplanes. 24" span, 4 kits, 
Si. 00. l-i At Sc. Northern Aircraft. Mani- 
towoc, Wte. 

PLANETARIUM 'That realty works. In- 
formation free. Zadfi, 5S8F L a Joll a. Calif. 

BUILD Mi filature gasoline motors. Fas- 
cinaflns. educational, profitable Details., 
drawing, ISC, WrtcJU Motor Works, 32M 
La ke Dark A ve. , Chicago 
POWER Models, e L earn Locomotives. elCC- 
tric railways, gasoline, steam engines, ship 
machinery, accessories, 64 page catalog 
35c. Chas. C ol e. V entura, Cn[|f. 

RACING Hulls, kits S3. '50 up. 'fit, Louis 
Model Bout Co., 225 X. McraniBE. Clayton, 

Mn. _ 

MODEL Railroad Shop, Dept, 1 *ML, 
Dunplle]v. New Jersey, Now 2-1 page iLus- 
t rated ca t a log_ l_Djz_ post pn Ld . 

fiHIP And yfieht made! fittings; construc- 
tion set;: model yacht sails; Illustrated 
catalog 20 cents. A. J. Fisher, igulM 
F-t ow a ll Avenue. Roy a] Oak Mich. 

MODEL Bupphes for the Inventor. Send 
3c stamp far catalog. Fierce Model Works, 

T:nl oy Park, HI- 

Sl'LrtM Luccunotlves! ■^j"' scale, IHltld 
Otic by '‘Easy Steps." Our illustratcid cat- 
alog lists all needs. 25c. Little Enginr-s, 
Box 1SB. Wll m ingto n. Calif. 

MODEL Airplanes, boats, radios, sup- 
plliih. Catalog ith;, imperial. 4i(i-K 
McDonald. Brooklyn. N. Y. 

MODELS. — Practical models put over 
your ideas. Wc develop models from the 
crude to perfect working device*, Your 
idea might have large commercial value. 
Services confidvntiai. Bank references. 
Registered graduate engineers at your 
service, fiend 25C for our G8 page bonk let 
"Mind VS. Matter." Rex Engineering Oo., 
Cincinnati. Ohio. Dept. B. 

MODELS — Your ideas developed into 
practical working models, 30 years' guc- 
cessful experience; thousands of satisfied 
customers confidential service guaran- 
teed. Bank references. Send 3c postage 
for 32 -page book — “Making inventions 
Pav," CrDaCCnt Tool Go., Dept, Y, Ctn- 
mi n ntl. Ohio 

PRECISION Engine for model builders, 
two dollars, Write for description. Pruett 
Novelty works. 1B26 West 43rd Place, Apt, 
5. Los AlHCCles, Udlllornia. 



HOME CRAFTSMEN 



MANUFACTURE Novelties. Torn work- 
shop Into factory, Spare time mto cash. 
Binall Investment. Exceptional profits. 
F]ft-y assorted. Illustrated, popular wood- 
workLug projects With complete working 
drawings, instructions. $1.25 postpaid. In- 
teresting home manufacturer’s catalog 
listing supplies, machinery, tools, construc- 
tion iwts. prolech, valuable information 
JUc. fidtl Miction guBrantced. Woodcraft 
Service. F lnlnvlew. Mi nnesora . 

ItEATHERCRAFTBMEN— Write for free 
injiCnictlons a ttd price list of leather, tools, 
etc. Sample cards 5c. Wilder U Co.. Dept. 
F, 103ft Crosby fit., Chicago, III. 



NEW Manual for tool users free. Tells 
you how to use and care far your tools; 
how to sharpen your saws. Write Henry 
Dbiston & Soils, Inc.. 21 l-C Titcouy , Phila- 

delplna, Penna. 

SAVE Money on band saw and &crc?L] saw 
blade*. Master Saw Jh Mach me. 2fM) Lum- 
ber Exchange, Minneapolis. MiD tl, 

2D FULL Sire lawn ornament uautfi'iL^ 
25c. Wicbmuri, 144 Bruoklyu. Dept, It, 

Dayton. O hio, 

SQUAEEKNOTTE.RS! Make belts., hand- 
bags, etc. Qualify curd siunplca with Cat- 
alog. free. Beginners book. ■L-kialog and 
samples, 10c. Special l Regular 31 l Mink 
with 5<to begin tiers outfit, all for $1. F. C. 
Her wig Cu. . Dept. J-13. 121 Sa»d?i St., 

Brookl yn. N. Y. 

PLYWOOD At wholesale. Everything in 
plywood and veneers foe the nrofewional 
atid amateur craftsman, complete stock 
of foreign domestic woods at wholesale 
prices. Send lUc for tiew interesting cata- 
log. Your dime refunded on first order. 
Beck Plywood ft Veneer Co.. 1312 N. Hal- 

njtcd fit., Chicago, III. 

BUILD &lg money making. Giant Kettle 
Power Pop Corn Mathlnct. in home Shop, 
with our plan&. Sell or Operate. Details 

free. Earl Tuylmj Mulcom^Iowa. _ 

KNOCKDOWN Furniture. sujTpUe-s. Frag 
ctrciiiar. Gslser Brothers. 323 Cherry, 
Dover Q hle, 

WANTED. We have many CuatomCrs 
waiting fur lined machinery and equipment 
needed, bv home craftsman. Tmmediale 
caul). Must be good condition and reason- 
able, send details tu>w r . Craftsman’s 

House, 53. Av&ta. Penna. 

un painted Furniture saves dollars. 
Beds S5 T»5. Dressers S9.D5. Chests SC.35, 
fio) Id maple breakfast sets E1&.D5, Calaion 
itc. Mayflower Manufacturing, i$5l 

Thomas. Chicago. 

GLASfi Jars. Round. S"i2", metal 
raps. 55c dor. 31^ tbs. Two doE. 61.00 G 
Lbs. Add postage. Midwest Shop Supply. 
Box Chariton. Iowa 
TURN A Lobs 'iter : 4 bulls. sY-hO 100 lbs’’. 
$5.00 f.b. l>. uiLarfiCS. DcmoiLslrators, 1741 
Harrison. Chicago. 



FDR THE HOME 



IRON Lining. Steve, furnace, ’Wilt fit 
any and all. Circulars free. W. R. Bunja- 
min Go, , Qr anitE: City, 111 

BUILD AutomatJo electric humidifier for 
healthful w'intLT living. Plans SI. Itifor- 
maisen, photo ioc corn. cnas. Cainpbe]i 1 
340 Broad. Men ash a. w I m . 

FUEL Saver, furnace or boiler, anthra- 
cite, bittern mows. coku. Have a few hun- 
dred of them i took to settle an account. 
Regular price 817-&0, MV price $2.iD. 
Never wear out or need attention. Really 
worth investigation Money refunded if 
nut satisfied. For details address II. Tre- 
bert, Ciuiandaigufl. N. Y. 

BEAUTIFY Your old furniture I Rcfln- 
ipliipg now made easy. Complete instruc- 
tions 35c. Todd’s Service. 262 Arlington. 
Youngstown, Ohio. 



BLUEPRINTS AND PLANS 



FAMOUS English high rpeed racing mo-. 
tors. Blueprint, pricelist on parts 25c, 
KietEer, 5502 Ad et phia, Pittsburgh, Pen na, 

TWEldVE inch horse and buggy. Com- 
plete instruction. 1 ;, photograph free, Clary 
Mlmia Lures, Colorado 1 fiprLngs, Cnlnrudo, 
1 1 15 Institute 

2 WHEEL Gasoline scooter with 2 speed 
transmission. Blue prints SI. 25. R. Harter, 
N*-w castle. Indiana. 



OLD GOLD, WATCHES, JEWELRY, 
PRECIOUS STONES 



bracelets, Stlvei filigree, latent fash- 
ion's demand, send g2.(IO for satL^f-ictory 
sample or money back. Flores, V&Harta 
IHlH, Guadalajara. Jalisco, Meaiqp. 

sow REBUILT Elgin. Waltham.. Hamil- 
ton watches. Mso tflcUei. gents, wrist 
watches, Make big money! 12 size. 7 lewd, 
Elgin or Waltham. $4 75; 16 size, 17 jewel 
S7.SG. Bend lor free watch 01)4 dL&UIOUS 
tkUilofnic. The New York Jobbers, Dept, 
M. 74 Bowery, New York, N . Y, 

WATCHMA K ERS' Supplies, tMl^ 
watches. Sold, purchased. Ben Begat, $ 
S-riut t) W abas h. Chicago. 

AUSTRALIA'S Lovely opals, II lustra Led 
catalogue frve. Good selection $5- Norman 
Seward, Melbourne. Australia, 
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popular mechanics advertising section 



HIGHEST Prices for old gold, teeth . 
watches, Jewelry, Full cash value trialled 
dav shipment received. Satisfaction tfUftr- 
atdeed or articles cheerfully returned In- 
formatton tree, or ship today Chicago 
Gii] (L BmelUzig Co., 300-- P Champlain 
Bldg.. Chicago. 

GOLD $35 Dunce, Ship old sold teeth, 
crowns Jewelry, watches— receive cash by 
return mall Satlslueuon guaranteed, Free 
Inrormatjnn. Dr. Wols berg's Gold Kcfln- 
injj Co., I5QQ-Q Hennepin, Minneapolis, 
Minn. 



KA^ORM— BLADES — SIIAUPCNWG 



100 single: Edge blades £1.„ U. 3. (itily, 
Brnrtdt, Mvlrle Indian a. 

ELGIN Advertised riwtric raster— 41-75 
tjostpHld, DMH sales. Box 32a. Ambrtdge, 
Penn a. 

SENSATIONAL Electric dry shaver 42.35 
postpaid. Latest dLEal i vjm 1 cutting head. 
Cloccr shavers. tfncqpditfonatly. ituaran- 
terd. Western Dry Shaver. Wichita, Kuns. 



SURVEYING INSTRUMENTS 



guaranteed Factory rebuilt transits 
fthtf levels for rent fwtth purchase option) 
or sale fcasti or terms) Order now be tare 
prices advance, Wc will repair, trade in, 
r.r fcruv your Old Instruments. Ship pre- 
paid lor estimate and valuation. Write For 
List M-311 and complete information to 
Warren-Knight Co.. 130 N. 13th at., Phlla- 
ddphla, Poona, 



FOR SALE OH EXCHANGE 



PAINT! ickom Gala, Buyr sell! BOc 
gal. DftW-iOll. -S08 Broadway, Newark, N J. 



tv AN TED— HISC ELLA N EOUS 



CASH Far Luted microEcopt'E, binoculars, 
cameras, slide rules, drawing acts, survey- 
ing. mechanical . scientific. and musical in- 
atrciments. Highest prices paid (lay ship- 
ment received Satin? action guaranteed or 
shipment prompt! v relumed. Elman's, 
2302 Van Suren. Chicago. 



TOBACCO 



GUARANTEED: ■Cigarette, pipe gr chew- 
ing, 5 lljfl. 51. Qo. ten $1 75. Pav when re- 
ceived. Pipe and bos. cigars free.. Rives 
Tobacco Co., Paducah. Ky, 



PERSONAL 

— e 

FooT-SeM For athletes 1 m i. Powerful 
germicide and antiseptic. Money back 
guarantee, 41.00 postpaid Klee Products. 
3d Eh and McGee. Kdlt-saa C ity. Missouri. 

TREASURE Fiildcra? Read Galdak ad- 
vertisement on page 133 A, 

ORIGINAL Poems, MllRS wanted imme- 
diately [or publication. WestmQTg Musid 
CdrporiUlCiIli. Dept, 33J, Portia rid. Or e. 

nervous'- 1 rears? Depressed? Amiet* 

etl? Free helpful information. Normaii 
Femgold. Psychologist . Office 15, 22 Am- 
herst SL, Worcester. Mass,. 



WIN Prize money: Booklet — 1 'Success- 

ful COP testing' '—shows hew l&C post* 
paid. Bulletin Lasting S3OO,D»0.(HJ prises 
included. World Publishers. 451 5-B Cot- 
tage Orove, Chicago. 



miscellaneous 



LAU-A-FAR. The Cloth wenent. acid and 
walcrpfoar. Pcnnanenlly repairs anything 
mode of cloth. Salts, hunting equipment 
and suits, football suits and athletic 
Equipment, runs, canvas chairs and wnrk 
Clothing B. J. Rime! I Co... P O. EOS J8T, 
Peoria ,. Hi . _ 

BUSINESS proposition resilvering mir- 
rors, aiilopsrt-s, reflectors . making chipped 
gSasj sighs Write, BprankLc, Plater. 239, 
Morion. In diana, 

MONEY In butterflies. moLhs. Sec Sin- 
clair Display Advertisement a-n p»gv_lRA 



fittings Make oil dnim wood stoves — 
homes, bi-nonet's, camps, garages, shops. 
Wilkie. EndenetiitScnC'e, Missouri. 
monuments. “Low prices. Lettered. 

Delivered. Guaranteed. Reliable Marble- 
Gran lie Cbmmmy. A 1 7, QuecO. Flnrida. 

signature Engraved on copper plate, 
mounied on bfauijJul desk fixture. SLOP. 
Edward Karl, 75 Newell, Psineavtlle, Ohio. 

MEXICAN Bridge cards, with feathered 
birds Sc uci 30c slam pa lor .samples. Paez, 
Anri r i ado 7,14. Mo nterrey. Mexico. 

SHINE By ms lit, luminous. paint, three 
colors, glass made re flee table. Quarter 
brings instructions. D. Kira. Bps irpg, 
Groy e CJ lv. Fenna. 

V tit's: - : i ! V n.iyr[ exact dupli- 

cate. Attractive lifetime bronze plate with 
leather balder, 25c postpaid. Cruft, 330 
West 31. New York. 

BUSINESS Encyclopedia, valuable for- 
mulae. other priceless Information, jl.dfl 
postpaid. Circular Tree Bod sun, Epk 403, 
North for k, W. Va. „___ 

cOFrOLites. Jasper, ot»bted wood, 
asatH-s. os to 75 cents each Bo* aw, Ta- 
coma. Washing ton. 

COLLECTORS. Swappers. contest fans, 
investigate free trading service. Exchange, 
Box 425, Detroit- 

FOOL YOUt friends! Make believe you 
lire here, 20c a tamps brings vou 2 scenic 
postcard* r S I 00 fat 20). Fill them your 
own handwriting and return for free mail- 
ing: we pay postage. Marques- FMA, 

APftrtudo 1118 . Mexico City. 

TREASURE Finders? Read GolcJaJt ad- 
vertlMiiiciit on puLgo 133 A. 

HEW Calculator, lightning speed, In- 
valuable to anyone. SJ Of). Rock Bhalow. 
5 HI W. Do minick S t., IN) me. N. Y. 

TATTOOING O Hints, supplies. JUiiRtrat- 
cd Jut. free. "Waters," 9S& Put-tnam. De- 
troit. 



GOOD Eyesight without glasses. No 
flrugM Results guaranteed. Representa- 
tives wanted. Arthur Jacobson, Upsala, 
Minn esota- 

MANUAL or Jocksmlthijig. Send for 
apr licatlon. Chris ILsan’s. 1010 - MUl, 

Denver. 



COATS- OF ■ ,4 R MS And crest* correctly 
rendered in colors nr black and white, 
Hjghcst trade. Estimates free. Heraldic 
EliidLO'. E314 Oakdale Are.. Chicago, 

SWAPPER'S Friend. R-L 3a line. Mich- 
igan. Interests, swappers, co] lectors. 5 O 0 
year, tamph- 10 c. 




Turn JUNK 



IN 

TO 



HA HO 

MACHINE 

and 



t 



mSSI t2SS NAT 



Bmud acw. ium alrcody fttarlctl report nn- 

p*«e*ttenti i d IVm. EjlkI-! wiiir-:: "tim "I 

makn m;Hs 1'i.iiiafh. First K!-rt brought out 
3-Qll urrlerx fur 51 JKI to SIO.tKl eaell." Flfc'll from 
lluiiii "Orclern imsuii^Ii let ken-u ifi pir-n t - 1 1 - , >■ 

all thii Htne."' OudIit KtU 1 ■ j hj onler From (’pnnty 
Commiwioncni and now rcjjuri : '‘Jsl-i uyard 
up ctrdrr for oil Grade -Srh»5 »nd tlivb 
aobcK>ln. ,r No wonder i«apoDtit>l« men 
th row i nj; rx ery th i nr cine ip.iiln Co Lb.|ohlbh 
!(■!-. il EMU Itl X f;u-".urii’.,. 

VflrtT.** NOTIII NCI to di-’-t ec»l]j]jfe1e F rx-- 1 : - . Jml ntillrd bMnr lilicl II -til J 
'We ll ^enil ^3e>otilp ii«n of pi mol* lumd naebiur' ebat noiekty old 

fire:; into etri p«- ; phfrvr you how (irw iiLr-thi^J form-- rtripj; j rt in liiU-k, 
uiiriiigy, IftUfi-weurt uje h'ADItJX Man- tun* five reJj I worth >/l Junk 

Tir*w make n M»t; lu»w you <-»n ruari On a re*WJl*l'3r 

ofk] build a lji|p.inr#* no Inc, Fnai. titat it wjl] uikn your It rea Hr a* ay ■ 
Don't 4day O- miput*. WrilrS -Ulf Iftitr today 1 . A|J |.U[rrtniiLlimi |S- Irf-r. 



The Most Sensational 
Business OplJortunity 
Since 1929 

Like turning lend art to fiolil. 
borp i- Ji Uu- neap will; Jf an.n- 
t-io pos- ■ hi' i ti pa . l-'ario-ric:), 
SlUTIM, tkSKKri", ’’"rni™ 
• IK-Jj'I rri lilqD" r-v .-ry 
robber DUh, Think 
effoCli wbca a 



FABRIX, lnc M fi 20 N. Michigan Ave. p Depl. A - 7 t r Chicago, III. 





Dept. pYl-234 Broadway and f. Stale, Milwaukee, WJi. 



Send l‘r«i Bo-AikfeE 'ARC IVFUJWG, Wwlif-lftiile Pawn itl m 
Giiantlr Mulu ttT j -.' 1 Cl- ud ii.b 1 j,:w I (in I ool: " no 
A rr Wfdgi nj- -iTp^ri, t ,% r ii., i ij. jimnE hn . Cj«j '.t. , i -! m b Optralur CB wtseiji) , . . , , , , 
Walillu Tw-HulrUh tf '-iHiilid WnMIaa Eugiriwr (1 v"w) ., , .. . 

H- ii'j Jatn il . i: I i i ,--J ,-r] t 1 -.-ix| I'lun f-fifiFli 1 -r L Ki I "!.. i. ........ 

Nana. Ape.* .... 

riu- , .-'tiitr 

'It ii| r-p i-.l'- I IN -nlhtt I-.'UI-- t lirrL III ■ •* flctrlkt-r'i-to'iri H II - 1 Air C'cnilttk'irlu 
Tw liiurjn:i -.11 era. I I !-*":• ■ ici-L i’ul-r'.-ij' -r. t-infTll.T VI u M Hi- _Mo..] . ... 

tV.im in rr^i*l llxilki !! Vr.i t l-**.u.i EafJirMT B-, 9 . Dqm 

tc i r - i- p\i -33 1 1 



"No more tlmame work tor me. l - v ■ u ri : I thrill (Hit hf 
being an arc welder- — iHKl Chun JurtfCT SI, I’m gutting nmre 
inimey than 1 uvnf earned oil 111 l or Utisa Jobar” 

Yen. 1 1 1- > . rail trsoome jjari of this cr«K new todtsiurrl 
TltcTc'M uitlliMI no HinlL m what Wfldera run invinplteh-' 

1 bey i i- m. i t . i i r ■ ur :n.: i . ■ v r way diuen. B-vm-i' ulie?. know 
rhe '"Hew an<l Why' ' of WfldLog. Metallurgy, Drawing, Blua- 
l>rlijt lUviwlirjg, Sid-Up tVork mid Fabtlcalkni. 

No wonder ra QtiufoeUirebs nit the £u«Ji1r: j am deihHJMllPg 

pricUrvilV IraSnied Spliciu] of 1 -'rivluiH ■-ring It riding i ipergeoq^, 
tV'eldind r i-i liin -lari', tirnf Wm-Iimi: KncLfhMml 

I Jnri-t bp cniilcnl wdb ord I n-ir)-' Work ill low pacy — wTien In 
a eh-irt timu you eciu IawHuuO a, IhoroiMfllly TralDCd FjxscIiiIIeiI 
lb WcLdlsjj. 



POPULAR MECHANICS ADVERTISING SECTION 
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PARKS AIR COLLEGE 

PARKS AIRPORT EAST ST, LOU IS r ILL. 



Offers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

Aertertlied liy I lie- J 1 1 tuol h SupcrLnLeiictcnl of Public InBlnicLlMi. i 
uiWEirovcit ns ;l > 'uiiiriierrlal l^mnl ami J 1 "! 1 1 mu Sl;IiQuI .m l Mi'i-linnles 
ScInwjJ. Open lo hum Ectnxil p-fwriiwii'i, 

FOUfl course* lp(Uf 18 B,S- degree Ln Profeision-af Piloting, Aviation 
0 utr n( i u its-, Main Le na IKt EnainwrlPl, Aemnadtjeaf Engineering. 

l-'iKTKliN CHAINING PLAIN EH are use.) lit piofossl- ,l HI kin 

train! i hi tvktldi prcparcH graduates. for airllrto JJ|£hl optM-ucScuii, , E'i. 

of (fraJtuiLes cdIlt air IraiispoitutiL'n In NOrlli ami Ail 

113,000 lloliri Ira Inina cLven, C-’O hours hciriu flown nicmllily. 

FACITLiTY of 34 special] sis in various field* of Jtviutlon. 

15 ( 1 ® Kraikrulrfi. fcisrthHinciEl IhnSied Id 4 (Qhll *f 3 fl®. 

HHI-uri'e alrparl, M buildings beta led lo i ujut purpuSoa delusively. 
UtJtTU UDrlnS a ini dining t'dlL ill Hie College. 

RptiniT Term March J7, Send pinticm d. fur m r, lUJ-fKa^i- r-.italmr, 

i ail vCin Registrar, Dept. PM‘l 

I an 1 Lftn PARKS AIR COLLEGE, East St. Louis, lit. 



'DRAFTINGS the job 
for YOU! 



LEARN AT HOME 4 

11 nfi isn. fl nit way to male a I Irfmj nnd to tit yourwl f fur m ftlGGEft 
Knd QETTCR job. itraflamen are aewdeil pyktt d'hare Liu t. 
j.U r hrldFritf. (noli ttr mrblnap are built r f^jr thmw nil atart 
the [tmfLinir hoard. The 6LlcrH?aiib«3n|f u-perit Ln public 1 Worhe, 
inn cn.ll f or lh(H<*«nri» 4f die n t v f/rr l.*™ «!'* plimi*- 

Draial ■! LSth. CHIcied 



idonncnll farth4b(iMUnd4 4T drttflfl dial* pr^wn'T (h* fil*iy! 

Lrartt Eli Lie a draftamnn la sporu- tl£rt it iwcDe. Writ* fu 
FWEE btilleiin-»hiJ i tptiiiirAtSifll. 

American $chob| Dept. o D2(5 

STUDY AT HOME for Fu read at 
SuCCCW yr «4 Lar^r EnrlithtfS. Si) 
yearn. of successful ntudent u; it id a n ee 
fissures exp^iri I hat ruction. LL.H. 
Dturw awarded. All text material 
furnished. Easy payment plan. Send 
far FREE ROOK — "Lnw and Ex- 
ecutive Guidance,” at ONCE. 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. S, 737 N. Michigan Avc. + Chicago, IM- 




EARN A DEGREE AT HOME 

Home Hlirfy &nrn*i l*udirU to TWrffl" in. Arts: ikiinrk*: PfailniHJtiJiy ; SdwntlcHi: 
Public ItaUHi I'HT.hHil,^,. twWiHvj PHfrtfcff Chmnktr^i Crtwluny; Bni. Hr^n,, 
ThwikiE ; Law; BuBiml* Tftdplmi Aueuiuiticii: StuUrt-o-*- Mv.: A ■rnjiitninr: s*|m, 

I [iTEfli-il U|V || MnVinJrsl, Imftihf. .VieJirLi ' 1 tcrp.l B l Li(*lM(lUv,., !Jm .1 

A«nra»utii»L fU-li i. HirtirtitiJ. liuliwtrUL llishuiir. I^“ J, ,™> Man.,, 
-ija - r.ilM-n. .lir Cniidlti'inir.R. I 'larir.ir.il 11 l kn-.'-r I \I. ri-i.iiOM LWW. ’ I I J 

PVtc K in l uasev ctl Graduate College, 4213 Clarendon Ave^ Chicago 




GnttttlT .-kpr-(vrt-nnlHr«( non 
inf. LwfcHi rniil^ OiWl mik 
lir,"- J-Tnrtjcwl wink. No 



biad-rtrtle- 

.ict lv in 

io h<>*ki, 

hfi'Divn School of AdtftH&ME 

PiyE, UU, 3601 MlEl.A««CI|It|» 



PJAMG ‘-i HAWAIIAN |STEEL) GUITAR 
SPANISH GUITAR— **eily learned at home 



Ilueunic II ski lint muakJan Ity our skn:pk. Sihurt-riu nwihikt. rj.Tj 

Minn :i Im ■ : InrUirUly. <'i>ST THAN - 1 r . A Jii'.’il 1 - 'J- 

KU.nribli r. U'hk hi# firm A«l.'3ll-. HAHIftHH INSTITUTE. 7Q1B «. 

Klrtcc, fi-J, Milwaukee, lAf 

Original POEMS — SONGS 
WANTED FOR PUBLICATION 

WESTMORE MUSiC COKP. 

Drpt. 33F Portland, Ore. 



m 




YOU CAN MAKE BIO MONEY 

"—HOOVER UNIFORMS! 



hijs- hotilUij;-! fnr ■nil l LUjiiii inhj] nnii w.inirn In ni'W 

Uficfnwis«l> uvlii vrisJj fjuuoaik n jJLlr/issl I f ■-& d. v i- rt i -«( 
|tiMn : tr Ikiifl at HiruLrt, oiccliiBivii Unkfumu fr-T rnt"i- 
ran Lb , fijiahUklnH. boteln, UvArmp. ■toflw + office*, fiofe' 
- Inn, dcit tiuLp, el« . N--: •nouMr-U-lwu#*". No «*!»- 
rU'nm— doIwJIMT iwdad hr K«C into tiiii new. iW- 
ir..mrn* 1 -ii :i.' 1 -*. Mai! IKI 'Uiril li'.W For I hiNJU 

t'jl ti.;vv L’nifursn Style piLS^nlalino , Bitual ::a-n- 
l>ln atiiS rnunes •— airily t^iTilunii**'! i , i l, * r *“ ^ 1 , 




T6MAW 
AT HOME 



Jl- ; i jl ArtirL and be your "own lui 
Vmi e?ui Lullftl AT HUMK In your 
, Lime ibi-' pncticul ^'ivy™-F:i metis 

1 ‘ ] 4 There* a LL > > 3) future ill 
thin fsk pinfltinK |troti table ti-L’ld 

luf b. ith me ei am! women. If von have 
(ho douiro to lie tin Artist, our train- 
ing -luiuld u r i^tr you tlu alrilit:, to c Am 
puad nn-ney + 

COMMERCIAL ART 

CARTOONING and DESIGN 

All in ONE practical course 



j m 

M 




This is the way you learn to 

BE AN ARTIST! 

IJijr inaltoi! of Irano InMFfirlldii In* 

■‘1 uckvfi all of Ihr SniEHvrUiEiL litiuches uF Cam- 
Daniil I Afi VPuL iltfurincj are cflrrmid urn I 
nbilriM'd E» ! Mperlericwl Art inslrurtora Ymi 
Niurt l.'V drawing -trsLaht lines awl Ln atli .inc- 
Imi frtini IrpsiHi Eo Ifs-nan jeni mm Eve all the 
[iidiuli^l runsttUiUve liefp jmi need. 

Mail coupon today for FREE BOOK 

Till-’ culiiS-ful, lEUlaUilrd Inteili i jiplJibiui 
irji. rcmTTii' ii'i alc^Evi L I nn^J dh-srCilii.'-- the 
™K AUTEST.s' i il 'Til l h ffivuii at (m 
usirn ™n11 Tln-j: Include eViTyih Ink wu 
ILL-i-d IL' K v t sCflHcd l 



PICTURE 

BFtlNGS 

— SIm (i. A. Ilil 

,i r a ■ d u i Vila. 

Kartn.. Ji^a aoEd 
r .,. irnl iiu Ln Cell t a. 
HJjiri fci|i,iilJ tlltlua 
l l>r iea . 

$SD0 IN 

SPARE 

TIME 

F. f] n „ d 1 1 - p I 

d |.l I .,1 i h . 11 ,- W ih. 
iL*>hiai t ii :l t 
:l j. .'- ilii L in b J. til T 
E,,r "|inFw UUi« Alt 
hoFkr 

THANKS 
WSA FOR 
JOB! 

—I. BE A [HD pI 
1 1 i L l, t. L (f >■ I 

creJni u m nrmixs 
h.* r-.lw r, |.,T 

Jin i uH r: J Urr- 

LBt 3d adi. hltJIhn^ 

nicrrjfir. 



FREE BOOK gives 




WASHINGTON SCHOOL OF ART 
Studio 112M, tils— l£th Strc*t f N« W. 
Weshlnglaiip D. C. 

\V ll hgut ablijtaliOI-1, Til emu 1 MVjvS n>v you I* Frf( Dtrt.k. 

Plt'jitihc- aiiu Prut it. 1 " 

NJirif ■ ■ A ° r 

Add rc-ti , _ ; ■ i • i 

City . . , , * i . SS-bV 1 ' 



LIDDl/TP 2 S 1 Wosf l.’ath Street 
MUUVLK jhspi, AJ . 5 mcw Vnrh 

When writing Jfi iitlA'crtifirr* jiham- Mention I'npufar JtfrrArt«ira 
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POPULAR MECHANICS ADVERTISING SECTION 







Knout! 



YOUR 

CAR 



ASK TO 
SEE IT! 



:.o 









GOOD NEWS -HIST OUT 

AVIJELSNEW AUTOMO- 
BILE Otl ID E is N liW from crn-ef 
lo stiver, iSspWnLnE tho Theory, 
('niutructian jind servleiiis of mod- 
t*rn motor Cftrsi, t flicks and bu^cS; 
and the mw 1 1 ratio u of dHtO t >1 K* 
DiliMt EttllmA ■ - - I’RACTitAl. 
|M FORMAT iQH fti RANDY FORM, 
1 J40 PAGSS COVERING ,. . . 

AUTO REPAIRS & SERVICE HELPS 

A 1 1 tli 0 Fam Of an Automobile— 
A utouiotl vo Flushes — Tbe t;aa !■-»- 
(fl tie — llr-w 4 i f ijt' Engine Work i-- 
* Jjis i : n c I ti e l-Tl li el pies - ■ M UltK ‘ V I’ 
i r.d f'r i nginrs — Hu RC Pow er — Vu- 
TomafrllD Engines— Knulnes: Kta- 
iLonufy Pwtl — JKnjrinnsJ MOVLup 
Farm — Pi stuns — Pis too R I nua — 
CoiUiMl ink- Rods — Prank Sbafli — 

The Valves — Tbe Valv# Oror 
—C’ama jvtuI Cum Action— Valve 
Ti i ri Lug — ( 'dollop fiysi cma — Cimwo 
lltift — Fuel Food Systems — The 
M mure — carburetors — A utomatta 
ttr * i obu kt— su per-Ch fliacn?— 1 Transm Ls^ions 
— Sy hr ! i ro-M mb — i lutcties — f n i versa is 
_. 1 Propeller Shafts -The SUfTOferttlai- Hew 
ANlea — The Hun nine Gear — brakes — Wheel 
A Iiu4 1 s 1 1 rEfal — li i loti Action — ESt ccrl flj? Gear — 1 Tires — 
Lubricant r and f ,i ibrl cation — Auto motive Electricity 
—limit lull flyntems Magneto 1 l; riill i in — tfjiairfc Piufts — I pnltlon Coila 

*-] ivn-r.n I jr Si irk (.’ikM rol- -I jrn il kin 1 Ill'll iLff--f :rtnrrH.tfirfl— StnrLrrn 

— Ckdivitelw n-r-ii Smrl rTi'M rnt- - 1 -is K irm Sy> i t-m-i— Surrast* TMtiwh!*- -I'lUtery 
ChuririnK llii u . tv T* lir ir Tnmlili <. Au+ornDtlvc DLh»I Cnsiml. 
t JM Irish!* 1rl*vr& n| Jill JS ut a ‘>i d b ' In Pa.'i Fully Il I u atr ntc d . Ta GotThla 
#1 ASli&Lflnce 101 VWfHir Sidtpty Flip In and Man tp-upon fpday, 
■#»C OMP LE TE_ PAY ONL¥_$l ,_A J«ONTH ■<— 

THCO. A LID EL & CO., 49 WEST 23rd STREET. NEW YORK 

ilBid.E >. eiul n’L'.piir.Lckid AUliELS NEW AITTi i MOUtLE fi I H DE ftJL for free «. 
ami nation . It I ite-ririit to hi-«p li,J vrill n’ n-rt you flori rhin T rlMy* s 1 hi-nri-nii L 1 1 moatti - 
V^ntil nirchuuip l-rlLts of $4 fc- t-iiiL OUu-Yw|h« , J wl-L r*tvm It 1 <- '!<*& promptly. 






Ail iLru • ■ 



(h'f upni |or. 



ARTISTS MAKE MONEY 

Find out your ability. Send tiamO, age, uceupatiaii aud 
address for Free Vocational Art Tent. 

Federal Sthvoli, Inf., ?'!39 fNlrll StltalE EKJe., Mlnneapells, Minn* 

f A 4 l f tl At home — in spare tune, Many overcome 

1001. * * ' “Staes-Tri q nt. ■ r tmi n sei r -confidence u i ui i n- 

Jl 1 1 f jr> cJTiiLAe earni up power, this c;iay wu y . Write 

for free boelfJet, Hoirlo Il'ijrA: ITtwi- 

JT I.* mmgd dcra I I'-tE/j 1 f ’Ords ant L rt^uJ remem#, 

NprtbAmfhricanlruthul^OiiBt 1 ^ 2 , 
v .it-.oi mi,; higan Ave. , Cdkc ago, m not* 



do-it-with-squabs 

Hr-. -I-. Lor murbnt ONLY 11 OAft OLO, «r If b |.:il ■ iiM. 
,,.r FH£E EYE-DPENINC Piehira ILpch. It fay I-,.-. I L t j 
crdaniMijr t r d > ‘ v, tii* * i li- -!> rn -«“ luxury it ■ L i> jm I h u#|ipEh : 1 m: 
*■ idr ci>¥™ Pvt ' ■ squass >eu i-rni kKif ?-•«»• .1.. 1-1 

LIl* 3-lmT? Gh ■pl'l-rr (.fc.1 r 1 L 15 Fjr.il Uf , lil^nljblf i/Lidc pun. 

WtCE FARM, m It Melrose, Mass. 



ANATOMY CHARTS AND BOOKLET FREE 
No Obligation OF Any Kind SEND COUPON 

The COLltOt OF SWEDISH MASS SCmSli rri”i.~r”^ HntTdTTjT I^D iTV”l L 
ijf M-iMsgtK Dc-pt. 3a — I 60J, Wavrcn Eoulc-ward, Chic^go- 
Vh "|U iiii.iv Muri nil- FREE . i ■ s<l poKCpaLcf, AiYmcuny ('liafE-, h-"uhk-L rn.i|. 
talriinjf 1 1 hoLDSTAIthti :mtl Irlirrs ri'cim jUtuluHleat mitt ramplcm lIc-UULs 
nr ytnir urter. 

Naiiii.. r( ., ..... ...... 

Addpsu 

- - - Autc !!!!,, 



IT Acn irn'fitifp tN«nfEepn Popular .Wt-cFflftiea 



IVhij i'Is-l- tvrir.tsf In rnjdiy pmtUS from tlill amir- 
tins: tir-sp tfll*lT«SB you itfin htprt In vtsur ctwu 
kililMilt NM »■!«■ LrlC.ai LiiVVIltloM sunif out 
(IrJ I citrus, dl .rrorunt Drau'n lltrTihy LKuiGhnulS, 
HivrylKHly «viinl!< Lhr.rnl Snsri * captr lt» xell 
f*r viju. |)| ir 1 1. 1 i ly f^ifllB «eILiri|- 

prC"lucti iJjI tif rmt mar hint til it'liolesah 
only W‘‘ Mjpnly rquinmepit iintl iL't-Utl 
liwnijy ni.'ilciiiii nitti -, "i'luB 1 -. your ciLiirkco. 
hetui No Wilin'!-. iLuiii tnutlcar^ for 
FBKE ih-Lnil-. 

SHOWN HfiBRY C(J., 530 N. Michigan 
Dept. D'U3, CHICAGO. 



You've always wanted tn ptay 
tbts faaclnatfnk' Insarutiient. N n w 

Shere 53 no re a Run to delay, Now 
you may tiirllt famtly and frienda, 
with it chance iu earn ustra risli 
at rlaneeif;, enlerlainmenta and on 
Hip radio. Fur Ikiu there in n 
Ceitulne PFiAGAN Miirlmhit (in- 
cliHlinp rompli-te. i-hh.v It^siUlnJ 
lit tho loweat prlve In in 1 st cry. 
. , . To write for deltiiJii TO- 
DAY may eaglly mean a LIFE- 
TIME of plt'uEuTfe, profit Luid 
popularity! 



J. C- DEAfcAN, Inc., 34 S 2 D^n &uilding, CHICAGO 



POPULAR PLATFORM DAPMC 

rhalmt cliLIii'I Inn rtf (Mjemi rver aswm- | 
l)l€t| under nnA cower — A nrec-BSIly fm th* 

;icfuui[.5isluid plmltorm »pHmkcr. Dm nil lie nAmlk'ex, Eirnm nf humnr. 
7(1 [Hsumn by rjimnus rtuiburr; uiclLiiJiiii; K-f-rvLct',, Oku it e, GJIlIt#™ (twil 
fitie-at. rnblpnirl S 1 , 35 . 

T. R, OFMISON A QQ,, S03 W. Wabash, Dept. 2i, CPihaga, 111, 



AGENTS a SIGN LETTERS 



For Stare Fronts and flfltcc lYindmrs. Anyrine e»tl put 
i Item uu, tree Kumiaba. Liberal traer to general afrentA, 



Fascinating, Profitable Profession 
NOW OPEN to More Men & Women 

If y»U aw liinklnc ior a NEW urul SETTER %(.•:>%■ co make .i HvLuj:, Lake 
CIO Sw-imiH.ll ^L:j->-i|:. , f .:.r liuw yew rao lenrrt it'homs. TIHb LsilcrcaLlru; 
WB ('4ty 1 1 n if ■ ■ ■ - u in WJW fur yrnrs (ivalliiliH' nnlv D l-’w. Hs wivreis 
w*n- j-uaruc-ri jL-iilouj-Ly Or"! fal/LllEU- brF(re(i wit-' t -I * ■ I for InalmctlOti. 
T2isa- ^juiLfc* Iiiae ruction > -• ihiv, Jivnllnlilf Lo J-..U at .i Diork tract I cm of 
Uic fornir-r ptrtcc ilLul j-^’u ucotl i.ut li-ticc ymir pn-^Cnt wi’rtt until VCju 
love i»i:itiii...| nt an t L s|-cirt and Cfln COlDrrliLLitl pn cseon 's- pay. 
dtmatud I(.r BOTH WEN Arrdj VUDMEM liaa uliOwn il Uv.: ; v 
Lr,i-)f^fii 4 ind few, if sK'jr, Imvc ever larkcii cmplDymcm, 

LEARN IN 90 DAYS AT HOME 

t;r-’ >|i;iw Citm? at itonut tn makler ti r>n>f<'^-.lnTi which bus 
Inaiic thnu^jinrts cif 'inUiir'- fur utrltilEhcma niius ,irnj WriniCil. 

Many :;r. ■! u,il vn Havif i-ulWriltlo.J (Iu Ir h.i .Hit; In inrcc 

ULin:1!:- tout yDU ijri (^kc yiur DW1 tinui, it III ih| (kill ir.-lP-V- 

fftf Mr Mil cither wtirk ..r plf^StLIff, All inMrUk-tLuil Isifa 
tiHTi rnraml hv the teach ere In cur famous recldenl 
*clsooT — thp umi' (Flat i.’HilI is u-.cil pbk.J ft DIPLOWA W 
alvafijf-jl upon Krudunlinn, 



The 




popular mechanics advertising section 
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,.Ln an industry vcfualty look- 
ing for good men. Cinch yew 
future! Take Thermo Institute's 
unmatched training in Air Con- 
ditioning and Refrigeration. 

Your practical training prepares 
you to step right into practical 
work. And it takes just a lew 
mo nth b of this kind of training 
for a lifetime o! real earning 
m power and job security. Courses [q fit your 
M personal circumstances. . . either at one of Ihe 
three Thermo Institute laboratories or right 
in your own homo. 



ffND COUPON TOR FUU DETAIL > 



THERMO AIR CONDITIONING INSTITUTE 
1 75 5- A Broadway, New York, New York 
125‘A W, Hubbard Street, Chicago, Illinois 
102 So. Alvarado Street, Los Angeles, Calif. 

send ccmpttle Inform ation on Thermo lrusliluLCs 1 r^Lrtefts-a 
Jtir An CcaidutionLng and ReLncjuralJon opportunities. 



NAME. 



ADDRESS* 



.AGE. 



an. 



F STATE. 



.1 hi fi 



NEW INVEN'l IONS 

I Continued from pagp 33 A> 






JMETHING new in hair- waving de- 
vices has just been patented. It consists 

of a netlike flexible 
webbing a d a p led 
to be secured to 
the head. It incor- 
porates a number 
of parallel strands 
with a series nf 
combs that slide 
on the strands. 
Each comb has a 
number of teeth for holding the hair in po- 
sition to produce the wave effect. Sliding 
the combs along the strands aids in train- 
ing the hair in the direction desired. The 
entire device is worn like a cap while the 
hair is being waved. 



‘L 1 OR the use of amateur or professional, 
1 a handy wrench has been patented. It 
consists of a hollow 
handle with open- 
ings on one side 
and slots on the 
other. To the han- 
dle, at the top, is 
attached a flexible 
metal band. The 
free end of the 
band is shaped to 
engage the slots. The wrench is operated 
by fastening the band around a nut or boll 
and securing the free end in one of the 
slots. Round screw caps also may be 
turned by this means* 



A NY housewife who has used the vari- 
otis types of glass coffee makers now 

on the market 
knows how difli- 
cull it is lu prevent 
breakage of top or 
bottom bowls. A 
patent for a cof- 
fee-maker safety 
guard has been is- 
sued. It consists of 
an openwork cage- 
like frame supported on the base of the 
coffee maker. The frame holds the glass 
bowls firmly enough to prevent tipping or 
dropping. 



Eh 
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S %,% p **Vf$OR 
SNGMll I 

Uy A ******* 

* y °ot man 



Prepare Yourself 

For a Good Job 



( Continued to pns? 59-A) 



Send this Coupon fp Thermo Institute uddmsi neatest v r &u 
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POPBLAR MECHANICS ADVERTISING SECTION 



This 

MACHINISTS’ 

Heme-Study 

Course 



4Sf, Iff 'S 2S 

£ £ A 1 




helps men get ahead 

Vfwtj- 1i I n | — ■ S I y pTJcwl— thrso flvr rwcnl himh# Rlvc 

ypii the nrariii'iil farm modern mucUntN, up-Sn-dtne Enethudw, 
Vr.iti mX'ii I it uilVUiirt- In mui'liine r-lioii w'uffc. Tithe ndvantJLKif w 
i he <1 1 Her i5jjkli'-i enwrlChre u* found Hi hook*, (h solve y nur pruhfemA, 

I tKTCii.ic J'OUT tiftefency. WElffc 

The NEW AMERICAN 
MACHINISTS’ LIBRARY 

& volumes — 3014 pages — 1B&3 illuitfStlenf 
(A combined heme-study course and reference library) 

THbt library of marhine shop pnrflf-a wnn written for prartk'al mCEl. 
1 1 h- r l Vi's you 1 hf host mcl hotta IrT a 1 very kind of machine shun VWh 
II flllLr [ixpluliLii hltus, (irlJld, and other machine Ton la urul their 
dpcriitlDU, aUidfiuittC nrrrvr machinCR, speeds ulul feed*. new dt«- 
“.Inn find ppu-rtlUTimb uuncTi uml die froffr. meral aurf Brine, the 
etc. Plainly is-tIiter- completely Illustrated— the Lhi^L kind Of 
help to the machine shop man who wan la to advance himself. 

No money down ipeetat price- -easy payments. 

1 Txamwa tIon CO Won 1 

McGHAW-HILL BOOK CO., 33Q W. 42nd St,, New York 

Send me for ten daps' eacami nation the new American Msrhlh- 

l«l*' l.lbnny. If KAtl^f-ari-ury 3 will sriitl wiu S 1 . r,CJ jii 1.0 da>' 
ami 5S.OO moiidUr until t'lv !■■ !-■■:■ ■ -T SI O.&O ihBlrt. If I...L 
wauled, E will rvlkirn Hie tmolu MOiLuina (T* ,n%wrr pr a rn.nl 
x.hipmcjit write- plainly and Pill jn pit 1 1 n p« . I 



h-ame. 

rti.nne Addrc 

City pad SL.iE.ir . 
I'c-ltcrm ..... 
S';*Liir- nf 



I’M a. -3 a 




ECHANICSWELDERS 
- COLLISION MEN 



GOOD JOBS and 
Mighty GOOD PAY 

Du vou want to earn hiy Twiuejf If 50 let ud know ivIml-Ii 
tif the following tingles you prefer, Vtm lesiria by doing , 
1 'rai-tkiil work. Hspert tvncruTl. Low tuition-, Personal 
iittt'Mluia It will pay you to iiivi •atip.iite ,VT ONCE. Just 
tiipek the courses you’d like to tii urid mail today. You 
mill receive full in Com 01 tin h, absolutely it hrjut. eost or 
obligation. TS1.1t don’t delay. 

Check the Trade You’d Like to Learn 



□ Complete Auto Me* 
cii amc& (including Die- 
act) 

□ AutC Collision 

□ Metal Finishing 



□ Electric Arc and 
Acetylene Welding 

O Spray Painting 

□ Body and Fender 

Bn Flip mg 



Ask about our “Pay After Graduation P/m’ 



KBnie 



Address . 



jlf 0 1! (hr 1 1 bo ?' c Hi once to 



MICHIGAN 

TRADE SCHOOL 

3758 Woodward Ave, Detroit, IVlich. 



Wrilf for 

FREE 

FOLDER 



H'Arn irrifinff please mcntien /‘opii/ur AfctAam'cs 




NEW! COMPLETE and 

Up •to -the Minute Book 

on HOUSE WIRING 

CuVcnr, In. FTf:i| (letill, ill L phAUcs- of pr,i^tii‘*L 
wkriHK for honbL’s kptukvk , m run bulLdlu^. 

•.■Cr. VI Til i •; ■ 1 1 h 1 1 iht™ si niff-ic^l kOnjKi-iiipfp^ 
»rrllwi a lid fust;*, ctr-mlti-, ftwYllcliL-* 

1 1 1 .-- 1 . j 1 L I , ■ - 1 ■ , 1 plans f nltn Wiring dlnpmiv*; ovfr 
-On 1 1 1 nxirwli^ tui ; rloth hlniflns 51.30 ikhU, 
1’aiu, Inlay moncy-liact fuai'niuee'. 

FBFP tf I Til rl Ira I Ivynks nti 

ll |%C’Ci F*a [I n-M-ihpci Dwoniik nir ; C-Dmmpr^^l 

r... Art; Sfirri -li't.il: IVtUrUiiK; liadsi,; 

h ‘ . Cl ! h V I rt| “M-l HmrLn..-.; Carrirnliy; riiunlmiLf- 

llnsitlciif .mu Vrtitainilnjf. 

FflED'K J, DRAKE £ C 0 „ US N. Michigan ChiciM 

l>rjiX^ !=: t5m: ? it^ aou at, jyn fitiod Botdt Stores 




AN AVIATION CAR€£A 



OFFERS YOU GREAT FUTURE! 



Iwift el ckt ainrrift »nd iptiriiljTEt in Lriiniaii 

Master mechanics aekjqnautu al inglnpm 

(Nr) involved. J Gifdmiti ire oh-itininv 'irj^cdiiK 

™pi*ynKDL Vi'riit StM drt*ih DfOW, Dtpf. p.M.-a. 

CurKw-Wright Twkslal IrLftitatt^ Gl*ndnl« (Lbi Anfilti) Celrfemla 



Industry Needs 

MECHANICAL ENGINEERS 



Pnr- 

luper* 

ry Knc., Drafleniata. 

tfCii'l Kdromsh. You mprh.iulrally emp3oyn<( men don't 
liiivo t* etiaupn llncifl tn win prrtnaiOtlnii. but itn have t-0 
geL rendy Uw juba ahead. Write today fur inethud ft ir tin;';- 
piHnj? f#r thin we-ll-payiair profiw*lonr JJn ■niil'isTaLian. 

American S«:h»l, Dept. IYI 34 S, Drone I at 58th, ChFtag4 



STUDY 



ENGINEERING 



AT 
HOME 



Home ■ fllutu. Course losulinff u- h ::n'i-j. Lu Kioclrlcnl, Civil, U»uan. 
ir-.il, Ui-.I II.:L AulntwlwmL, Aulrmolii v. StOciiil, DiiMd, A era nautical 
htmcEUBil, llliUnpf, InMinIrlpl, Utijliwrty, l-rtmlcum., 



H 4 I rt lbi*. 

PCiehec?,} 



ftjrrrljgrrjiUoii, Air COHdltlaiilriK. CM'imrSl knu! ctverln r: Ai-fs; 

]■ 1 i ' tl 1 1 151 U huhllc lloilth; hicyehiJltvi^ I .Siwi r la; rv \ 

' ' *. 1 - ■ - ■ " - :iv : 1 .:■ L . rhvah -y I uv : A ,■ ri. n, |-. iv LS-.: - i - 

l&SSSf® MMuttll btatiitk*! Aii-w. : ft:,l»*. Foandef 3 RCB. Cb«ru>frtl 

jnrW.ril,.y-ff t >QKt, V f,| t cmduftte CoMeorit, 4230 Clai-rntfon flve. . Ch.iiq* 

LEARN CARTOONING 

I.'.' Hi i' in u ih iid Hi at has i.lcvMcipeiJ liundrerts 
a uc PEJiSuf u 1 1 y . Sean | niimp. .inlflrus^ and a;ic 
r frpe chart i.i> teat your ability, 

THE LAHDOH SOHOOt , Iff! Mttiinal Clivdis/, Ohjm 





MAGIC 



EASILY LEARNED .Amaze yn^y 
rrl^w.lfi With ikight-ul,£iiir,<| 

, ... . . , LrLc-|is.| j- iLny to l(?Hm--r , cmLpl»’l,.J v 

tmliilnff. bn rnoyiH .1 jkppAr.i H im r^ulrtd;. M'rMlc-n Ik 
, h * 1 laiown mafrirlaji. pnifn^’ly i IlmtEml nl , InclUdinc 
P«ttcr fur «u’h trifk. i4 IrLck*, ®I.py ji^liuid, 

T* &, DENISON & CO. 

3-03 N, WibJih . Di-el. 13 , Chicago, HI. 




Hili-o hLf ll fcv III 4 Fftt ineml -. W* *t::i . S-IJIJ liirit 

r Jj.^ f |Ui.ri Tramini, OLDEST h;},iwI, liiir. 

**) Ki^)- U-imr iiw f-rt* ( 'o.(4.lr.f p ana tesi n Jo-, 

rv' k.T. SCKML ti MECHfllflfiJlL OfHTISTflY, HI W. ll SI. 




ENGINEERING, broad ruflling. -cvh 
iidoTl ami nolico rudio, scrilrlftii, 
m (Lj-tne mid AEge^l' tolt-gr.iiphy iHiielii, 
thorcUtfllly. 4S wreka' vnplrmr- 
Irm coLkMb ' 'lulvia.-iir to i hire year*' oulluiu' tHtilu Work, ^LdifMil 
cstftbmheu - ■ ■■ j.h-« inw. cptslog kfc. 

Dodge’s institute, Ada Sf., Valparaiso, Ind, 



RADIO 




PAYS VS $71 n HOUR! 



KAn-'Kl.r rran.iAh.ya any i-olor aiUnmnbSle fo*- 

dlj'i Etulrkly (tn.il cimnontlnllr wl LtbOUt |H.’]lbh- 
dnjf, w-jiKiuc, rWhhfntr ■■r riiuniinit- 

JUST WIPE IT 6 N WITH A CLPTMl 
MAErfe-liHo rtuld cOVtTa. old paint With tough, I’lJisxlO Cirmt. AbmluUIr 
ir.'irisi>an.TiL. ncl E-] wrl Emr. iwLf-ptjlfahlnjt. fl-Linrantr^d. I^s(n H to 111 
month#. Aft beautiful ia a fine r^hll £oh— nrfd far *25 l» IJj 
To^niglsLiii e-xp^nsc. Write for Fr** SarnPlf Lo pcovw cjwt cL=uitii ■ n.d Terrrtojy antr.. 

KAR-NU CO, Dept. P-JO, Oakley StJ, Cinclrmatl, O* 
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TRAIN AT HOME 
FOR GOOD JOB ii* 



N'n Question about it — Television berf J, \ 
jjl ji 1: 3 ^ way — teatfiiiy CQiatuLDies now ™ ■" 1| ' ■ 

Helliiik r hum !■ television >eLs, Many new utaticms * tart ink 

1 5 j 1 iU to ha ii liijJT Rogm Year. 



TRAIN for TELEVISION and RADIO, TOO 
for Jabs Now arid tn Future 



’,1V STKW FASV TRAINING .S V:-; ■ 
Tf Til ;i| l.qiw Cn-yt Ci]}vn9t Quirk 
Way Ur d'lnmanl, j'lba sii irnfl-U pay 

[.: - 1 1 YOU SAVE UP TO nit 

usual cq&t, Qvar too li-ssnna, G<'l 



Jm n|(H?inJ uf ti Liter- rm.J -'TnsiUL up” 
'vllti Hu" wiwM’fl th-$: HiUi-.ii 

Iiutlnr ItLijiii-qt'v. Gi l ri-aih' NU-W 
Lr> CASH Ira BIS till TulCVKIiOll 

(■‘u.Oyps dii- ermctlry. 



10 lessons rprr 

SEHTYOUON 

M'rim liHl-.v for in FRnFl Till. M, 

I-i-kkgeln (fully lllu^lraitfl^ atnl 

"I'mi'-liriLi'K' and i -ci-- f-al ■! for- .1 

ihiys Frc*' Trial, famine mem, 

Iliidv Jwitri all Uifiw 10 

I ■ - f mil i vaili you — Ihrn. If CL-nt 
rlL-tipmud. n-nn’ii the Lc-f-sou=s and 



Send No Money 

Pay No C. O. D. 

liny nnlhlnp. Yrt-il have- fvtrvC.ll I r i 
In pin, tLOlImn: Lei I- .-.i", Id nil - in 
■h-IiiiC radm-leli- vis I no nlfom- yuu 
Huniimli of null SOW HUrCKKK- 
PUL itf 0 (kmI !“;»>■ njiur train- 

iild ilrulrr my cfti'Ci-Mrui. W ri | - - 
jmmi’illBU'ly Iti 




s. Q. NOEL, president UNIVERSAL TELEVISION 
SYSTEM of Training, Box 601-G, Kansas City, Mo. 



Seven Wonders E World 






Pictured in FULL COLOR— Each ~U\ 
1 0 h i ' r . Send ftftly (Qt m c/trtr matting 
The worn Lrfi< you. have lunneil irv 
hml reeohjitruetecl from recent riistecivfrrlru 
ami painted Iiy famotH ariLAtr, Hciyeuran 

view ihcm atthelieluntijl tlnrfr pi rj-fy and 

rerul i heir wturina 21 ruufo Imuklcr. Edh- 

irvf ii ii TSDt,,,, ratKjrjHii Em erl ; l I n lug ! Mail lOf to 

w hi . 1 1. V\ Ifbih A - < #>.. Petit, -fimf, ur U u-r 1 7 1 U s i reel:. N'nw ViirH City. 

.Si*rirf fit r my him h firm* ft' 'fc-urlnp 

ST It II \ 4. A It MS nnd 
II K O A II SHOLLDEUK 

™l!il 20 full iMiLSf.s nf II | US I. rat ions, ihrywiliir jiml fully 
d-^htrlrrliijj t-xmlMD l hut 'will cujifkiy IwAuliiy 

anrt mslti’ ymi ■ i:-iirl kti-.H sU’,-mnH m j-rnar Sl.rmlHi-i 
Aims, Villain llajiils jj-jiI |-'j|ijjfTa. Without any apparatu i. 
Thlm Is rvnlLy il vi-ni.q.rksli|i.- rcuifsf- or intyviiml PullUri? 
rwc-rc'im.^, DcnTt Jail lu hu-ml fur ll NOW. roin uk 

UUf U. b. tilajjii 




1335 C Eh AVf, 



ANTHONV AAFtKER 

StirfJid P. 



tii-W V»rh CJ|y 



PHOTOENGPAVINGffWi 



TABOFE '. Wprld » lar^rrt huLlderr of fifl-pltt* Pht-Lij- Euiirav L r.|f PUhCi. Wo sup- 
ply- □rwiptpFT]. f nnlrrir-j, siadioi. e4llej|fcl, tlijfh srhooli md LudLindaiiJi -with 
pTf-cUipn-lniiit rq u.; pir.tziT, ind give !JiorOii([h ITiii'Jiq; tn FtCli En^ravin*r ltd 
Thnloirraphy, | lisne nr rEsldenpejl— alt it unr Law coiCl Cub in an pupnlnrily of 
pLntum. L-. ( - monEy wnrlnnj full ar part lime far •:,( h J n. m apnil jmj t own 
i*tll p*.ji Jig IhuLdsh, Imninely innll jftVMlmtne Cuh or Umi CXtlsn free- 
THE AUSOKA SCHOOL OF PH0TO-ENOHAVIHO 
Drpt,PM-i Ti*ope H BLdf, A^rorm, Mo. 




m p p, ITALIAN.*, a 

AccordionS 



latest Models — Hint direct f ran; 
fhetnry ranraac nhi f iv<r at lowest 
WHOLESALE PRICES . Sava 
J Ora Half, Used musical inutru- 
inen Is lateen i n trade, W ri Le now. 

ITALIAN ACCORDION MFG. CO.» 

333 W. Pvl k St . , O n: p( . p-^Chlea B a 



Auk fvr 

FREE 

CAfolop 




START 



$1260 to $2100 YEAR 



MANY 1939 

APPOINTMENTS EXPECTED 

Railway 1‘uKr.ij I'Lrrkti ni-l fl/HiH iliv rlrsi yrar reffufur, I . in.- palrl 
Oil die ltr*i Piiit IIMi'i-n Hi 11 # i*:i nil liusith. rS'S.II t*'! i’ll pay dav, i TLirir 
|};ty If ;iutfhtunii-4!l,v liii'JTi^seil yearly to SS.-ETO, .y h inuv hsay ho ti.cL 
•"lili'f H'Lvrli. .it ^S.iiMI n yt sir. (81 l^.SD khi'Ii fluy i|aj . i 




RAILWAY 

POSTAL 

CLERKS 



3 Days On— 3 Days Off Futl Fay 

Railway Fustal ' I ■ rlt^ oti lorn: hiism ttsimlly wurk 3 ilays ainl liiuv 
'.i ll Us- cltf 'Inly Lit till 1 K.:JNtr- pi nimrl Luq, Imriiii; Eli.- 'iff iluLi tlJflr 
pay j'iiii[i]Hn - just tlioupb lSn-y m-n- w <n1c I ilH . TtifV fruvel imi a 
tlii ss wlten cn. hinilcu'-i When Miry jiemw «l'l, (twy *fd rrMrrJ 

it im it |iL-n- iin. 

City Mail Carriers, Post Office Clerks 

I’lrrht athl rarrteni rdm ::t-i »l,Jnn i»> iii-' ythir on rr#Mlur ami imtm- 

tiijl tpully irnTcnsi' H- ] INI j ti-nr te nn-1 SLS , TtKi l_ 



File Clerk— Clerk 

Open (o Mi'ii — -TVnnirn IK irt fift. HntrivncT' EiiUiv ^1 ,^4n a 
ytsLr. Ai-ipitlnUurni.."; a* K It* 1 1 1 - rk ^ aijit I Jorkdi in etl< lli'i-al UilHlta 
;ii W’it till nut -'ii, I 1 .in’ uui-.ii‘ rrmti Utli 

Many Other Positions 

Mnnv in in - ' (Nfirinni an- ufilalnahld. Tlwt-ifi Hl-IUi,, tlirso poaltiofia 

I HHlI'l Hjl|.|l ify ill IKIl'c-, 




RETAIL 



bnn, 



ini I.--I l ii* i>j tir idi'-i (j iiiri*- 
i .. U.ciu Ti ''ii VV 6.r r 



Wqjrht OH 110- Volt Unlit Sachet: 

Thu mirru.'-ji (>V 1 tl If"' I r n "-rr Vi’i-i.rrr Kill 

d(? die w.,rfi ef n-.ufh hiqlur [in tVE'f-t. ll w 

eimiv i - ■ rr - c. ttlmder Slue hi, 

fijimnpri. J 'pin'cri. Tankf. Taiim 

»<». Jl'l'i Etc. Will nlu-i .• !-' lH-U • ! . ‘ -.|i 

iJifi I - . ■ i r ■ L ■iiicii.l Wi,p-.i ,'ii ir - ii --.-I (In 

'■nnnP!' ill# ill utflRT ?[yii m .-l!j ,il_ rir':v»iii E 

r-fn-ii"* r-iss inkW" n* ut,'--li (ii T-' i*0 • ■:■!» l-,'_r rvp 

JM>. #:.» 

*wiN rS tn.. ■■ 

JT1UH--I- n., id ril l:!-" *1) 

Id- [ 3 -AY TUT A I- I II" 1 , KIL 

RVNaMK VttLUER COMPANY 
1J2K-CG. [ilititan ftojid Chicijt, till nail 



Get Free Liet at Po^f lions 

Flit mil flat ill lim Ink fifuihjii. T^ur ll iiff and riinSl ll [fhljy — 

■I mi' , lit I'mii', 

Thia imvitlnit'iii may mull In fohf jji'ttliiK a i-iis-naiil botstb- 
1110-111 j«ti 

FRANtTtTfrmiTTTgTE. Dept. GI7J, Rechrstrr, N. Y* ™ 

Tilt h In IBP, i-nllva'ly rrpp nt rharuf 'll a ru f i itftvr-ri-pllsrtl nf T. ?■. 
fiuvvnuuirnl -lith-. ' ’>£ 1 Fri'i' <-i my of llliini i.ili'il 3 -E-j iiiR-f luiuh. " “ t • - S, 
CiniDmitwnl [(opklniin .inrl! Ui'i( in Gi-l. Tlirttl 1 ": Cll Llhl eif I 
Guvri'i Jill r* : i i • Ti-ll mi> wbat lu an lu iiunlLly [i.r Chip nf tltrcp, 

NtJTiici . r . . . ,., . . .,,, . . „ i r - , 4 - f . 

AtMreao.. ... ■ - - - 

Uit Yhi-i Coupon Before Ton njif.insi tt- Writi.' <>r Print Plain iy 1 



iUir'M imVi'Hj flees- ■ P '/Mill /‘ejFU/fli* Jfrrilil n itK 
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ensational New 
Business 



BRINGS 

STARTLING 

PROFITS 

Hero's a chance lur |iKleucAd«oce and 
quickctiecew . ( i nrn ft at . ■ rf 1 1 ho t bln— aft 
easy, pliant. ill grafted business yen 

ELn ||<? tiTrjUd to Operate. Cirailt^fll dllC- 
wus Id yflfiTS, Take* but little mune y to- 
Start. 



CARAMEL POPCORN STORES 



M anrS sell the werld'a IriuSfc ilelfctuiiji popcorn n m feel ion — 
p-lu i- (under, healthful polMorn oouKHJ with ft&YSry* tasty caramel 
eai Ijr. Made under stwcliil. time-tested secret eutCHSH rortnuta 
iJlir-E'-n ' ' frpm any Ot ti er — mrune savory, more delldmia, mora 
* Li ■ ■ - • :* . 1 Na >:ipfrt£7icc n rated. We help start- you — 

; ‘iiv equlpiDODt, formulas, plurtf, guide you to snocc-ao. 

FREE — H Golden Kernels of PrcSIt” 

FitEE book lelW bow others are making big money 
AQd how yud on si r!i» It. TSbogsi positive proof of 
eSEUaLlonal earnlngn end uevcm you chance to Kct 
Id a real htidlsewi r>f your own — quickly— easily — 

Rh tie Jt'j? new ^ ini Dual. foflEl far lack. Hj sb! Italian. 

LONC-EAKINS CO, 228Big1i Sl. Sprm e field, Ohio 



:/ 



Here'S farm relief on fa • ■ • ill'rnl i t 
without— EM- All- CO U'epanese style) OIL. 
Stlniabilei Ir.ntil clntulaLlan tor 1 1 le reltef rcT 
pains 1 i Ncipra i s. Sprnin;, Sere Muidrt. Fa* 
lifluc and Expisure. Slso t f ; cllroiuforl ef 
Ht-ail Gelds and Brunt h ta I Irritation. 

ES-AB-Ctl has hern doing it for over 50 years. 

Dclil ItwirflTlfe stpaJiul a emo of r ri 1 1 1 1 ■ - - . -Clot EN’-AH-CO 
tel^y an 1 fcri-t your turlrk [>;il Ct relief. All Orurt^lSta. 

National R£ Me dt C o, mapun UiS.a, New York 



Selected HELPFUL BOOKS 

SEND NO MONEY — Sent C.O.O. Anywhere in U. $■ 



AIR CQMrtlTIONlMG 

Furnarfs. I!n|r IteaEera. Si.00 
AIRPLANE SERVICING 
M u n uni. New. LW50 
Paget. 1 1 ids . . . . . . . , ■St. du 

AUTO RACING 

liuLltl Mlilgi-l and OtllLT 
Racers. ............. 11.10 

AUTO RED NISH IN G 

Dtieci With Spray Gun. SI. 50 
AUTO SERVICE SHOP 
Maiuntiwnt , Maney- 

Eital.itiH Idea--, . ..... S1-IO 

BLUEPRINT READING 
l-Vir Machine Trades. . $1.50 
bricklaying 

IUjUCl nta] FOOT}' 11.50 

BUSINESS CORRESPONDENCE 

iinrl tMflec N E anagemrnl . 11.75 

C A Rfl U RETD R5 All Maheti 

New , i lev bast tidUlon. . .$3.00 

CHEVROLET SIX 

Car. Truck. OpcraHoh 

ltcoulr. SLSO 

COLONIAL FURNITURE 

Making, UG Pieces $3.50 

DANCE 

l-earn lit Home Without 
Music or a Funner . $a.oo 
FOUNDRY WORK 

Mi tiding, ( '-ls! 1m:, etc.. .$2-00 



HIGH-SPEED DIESELS 

Sow, prncElcAl. mon- 

turhtilcal .52.50 

HOME GROUNDS 
FurriteMngf. . . . sq.eo 

leather making 

and Taut lIuk .... Si.DD 

NIETAL SPINNING 

Practical Xvw Nook . . . $1.00 

METALLURGY 

h’rw. M[:1 ji.Ih. a l toys 

In 1 1 To-J r a y $1 . E Q 

MONEY -MAKING 
FORMULAS 

i ii.tn m Practical. ..... .S4.0& 

OIL HEATER HANDBOOK 

>■ E Lunirai't lire, 1 J Ls:t rLhul joq, 

1 1 i^i ill I nr luii. etc... . ,|).M 

PLASTERING 

llest Inslruclloti Man- 
ual $1.25 

RADIO PHYSICS COURSE 

SVw editinn, (Cvay- 
Thing about Itadfo.. $4,00 
SHEET METAL 

( nii^iruelicm Work . . . .$2.50 
STEANi ENGINEER'S 
LICENSE 

I low to Oht atn r $2-00 

WOOD TURNING 

t'OlltMO In 51. 50 

WROUGHT IRON WORK 

Practical $1.35 



Th($c hiiL'm.-H T'ay-Ital.iln,::, Rilri-^ora'j' Ibwtfc-: turn' helpcJ [hemaanda 
of uilU'LK. [jet lltvin 1 1 r 1 1 1 vlrl e«sl ChEek Ulih lint and mull with your 
nainr uml uddri *fi. E'.i> poatmuei on Jtli' Ojy. [irSr* plus seojLI 
Rt. (It TcitiSt u J [1 1 ciriLt'f auwl honki. ‘Hill hi? sent posipjJO woywhrrR 
in the world 

POPULAR MECHANICS PRESS 

Room 233B, 200 East Ontario fit-, Chicago 



Look f o r Ih e Mprri am-Websle rcircularl rad e- 
juark on. Ine cover, rue 1 Slew Second Ediiitm 
oi Wo baler's New Iulernational {Tanabridg^dH it 20 years 
sower, contains 122.000 more eniiies Ihan any similar die- 
jnmary. Provider inlormalion in aU branches ol knowledge. 
The authority in courts, colleges, newspaper offices. Pro* 
pared by 207 of Iho world's loremoBf experts- &OO.OOD 
enlrieaj 3,350 pages. 12,000 lermS illusl rated. Ask yoiif 
book dealer, or write for free illusl rated pamphlet. 

C. & c. ^ERRIflM CO., DEPT. *2% SPRlNGFltlO. MASS, 



CAN YOU FIX *T7 



TJicuir wrociilcr Intxikrt [c-ll 
rtep My stf-ii HOW i.i> 
Lake out ‘'pliy" L» C tf- 
reinnllil — to kill thi L 
^lUrniny m felM'rdtlff— TV 
HL-t T J MIKTC1— -lu-i'v i- i, lit 

your fiufer mttartiy r m 

ri'LTlnc truut-l-L- .ii’.'l tliui 
|L|, .Jllll'k l^MlJCrl WiLl’ !■■ 
l-'lJt Ll. t(cwr#l Im- 
li^'-'.'fiht'tiL-; (uLJv ri'-i - 
i-rcij. E.[ii^l ton nrnpiete 
Ir^iie coairwt jit It'.iu thun 
ii Tpurtn Hip l-m^L. 

c eia voLUiwie-s 

Brand HfnH Editno-rt 
aaoo r iA X('*i Seen ilIua- 
tTfltlniin. wiring din- 
fpiiis, etc.. Iiitludliig 
J- T . i m d 1 1 .■ Enit Inicff, Avia- 
tiCin MQt^ri. Diwl #P- 
9 “M, "'TCr Ln Luxe 
Huai. i;tihl-:-i(.iLm.nt(| ni'K- 
ItilC l-miitiiiiC, 



vit Jjjjituiai. J ual El I PliL Uib tuuptiiT a ml »ril 
g,tU(l y^ a, gft pf lliL'-'i riiuiitkiiUle jUle 
hpulta. jusi dll 111? pr?sa. SV he (tier you are a 

it ii rii i: ut hdiier, eipcrl nr apurenllce, <iu(4 

tiwiL?r or drtvrr. If you're InlrrenteJ Ln fcnO^tliH 
•ill Iitamjl aiilrjiTiuliSlr mftlia rites, taka AJ- 
T4nti K i pf this FREE UFFI-R- 

GET A BETTER JOB 

A tietlur lob— in (he, glgauUc s-ula In* 
dufltrv. RirjG Flit PAY — :l ahiinae to go Inlo 
hij .: i n I- ttjt Jiiursirlf aitrl get a ski ate uf 
(It? huge pioOis-, lire Walling for any [u ni 
who cion half trie« tu Impruie Ulmaeir. 
Learn iiulo en h Lum- r j n k wiili Ihen- wander 
booka a n?w way— without rtintyi n g or 
uiemafl^fnr, ^liruity uat tba J1FF\' IN- 
3>.KX to If nk op the »uswcr to any a me 
prolilem. Rtilll hy eleffh af Ahicrica'i 

pr?iire>? lUiemoMU- mgutwrs. am l wrini'H 

In t.iu^iiuge E5 you tan under Eland 

it Ytry nuttrsl CStr*. all OOffWl. 



[ FREE Friuli 
AutAmabll* 
lean Technl 
year wlthou 
fnupon L ni rr 



FREE frlrllcge ?l caniijltlng 

fnqlneeri Of Amcr- 
ikcal Society lor one 
without coat If you mo" 
■ Upon Imm-ediataly 



"J 



Send NOW (uni vc vUi laclud? an £ at h A 

votnnte lull ul ug-m-itate jljairamE,. 



A^flEfllCAN TFCHNJCAV SOCptTY, 

Drfirl Ate. A .ISth St,, Pii'PrL. A2J&. CllldgOi ]1L, 

I wgjid Like io hi’-rr l lie hew a-eomnio Lilian of ¥uur AL I u 
ROOKS. I will ijfiy tho few resiLk dflri'eri' cnerltee oni}'. tint if I 
rllOO^n; to. ] may return them rxi'fenH roLleft. If after 10 (]£}'£ uae 
T n-reft-r to krto flictn, I wLll you S‘J and nay the taiiiftri-r-e- at fPd 

ntf nf only «U a mi mh, untLI S'it.DO Ls ixkkl. F'Jc-llsc LucUnle Tri'O 
rnemUeruhip and OxUd Yulttmc 7. per your aJTtir above. 

No mo 

Addrc-ia . ..... 

City #»'«. ....... 

Atlnrri li-tter iiunni; Jiffe. oreuiimibcni n.- li| nume *ni| oddr^-.* af ihti- 
ptayer und Lhat nf *E If uni n-iiii tiiiHlueiiH ri- f-'t-nte. 



BOOKS SENT FREE 



POPULAR MECHANICS ADVERTISING SECTION 
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mis mw 

Oil CAN 
TO 



BIHDSd^ 

ANIMALS 



BE A TAXIDERMIST -Learn by Mail 

Eaay borne lessons icaoh you uuickly bow to MOUNT 

BIKES, ANIMATS. CAMF-MEKA^S. HSll-ta tAtJ LfrlATFri'H, mis. 
Save i>*ur hutniisFr H,^ve a licfifi muBouw, K't ihrtllltinl 

error is wi>r„icrrv 1 . rt"N, a fixasytre iiomn anp a montv 

M-VKKlt: — Jnvi -i U";ite3 Get Uils slrrm-M Klll-d IKJOK. 

FITRJ MOM FY ■ — K- 3 TTI Hi yiiur njsi.ro time. £<15 
i muu ki . your mounts; arid du vortt fur 
■ntlser auari.miL'n. StudinU rLfjf'rt BLOT tei 57-1 and 
timjct htt month. Bit? demand,, Fin* tirEeoB. If you 
WanL HKAI. ruorlT Emm rcpnns time M'ttlTIT TODAY- 

FREE BOOK ■^with lOO ohOtM Of wild <jtnv». Ti'JLa Hbtfrul Tfl-XI 



I Came a powin; 

starter — every 
specirivnviltiabte 



dmuv and S.riw YOU fan I ■■urn, cjiiitly. tin itrklv. FT hi 
Rllabh' school, 275,000 Ktu dents,. — — .KTOE’ tills minute and TEAR 
GUT THIS AD NOtU AS a rtmlfiiler; thin n n Le; eeL the free In ink. You 
Till tie deliKliti-iJ, AUAZKII. RlTTl r«"Hlu1 or lottiT and learn hiaw 
<* have mure 1-1 iN, KAfifTN ATION i I’liQFIT. Stall- yuliT AGK. 
Northwestern School of Y axldormy, Dept- 3372 Omaha, Neb- 



AVIATION 




APPRENTICES 



□ agio pay Good futi/rf 

AIR 11 I MJJLll YfJLTNG Ml N INTEIlKtfTKIi IN Tlt.MN- 
IMG Full KNTKHTNE1 THH WKI-h PAIL" I tKI-n OK 
AVIATION As Al'IHtKNTICI - Writ* Lrtm«4l«tfly. 
etieloftJriir atamp. 

MEtHAKIJt UNIVERSAL AVIATION SERUICC CO, 

Wjynt Caunty Airport, Ben q57. Pe F it. t. PeUVnt, Mich. 



Established 

m2 



New York 

Electrical 

Ask far free booklet School 

44 West 17th St.,N. Y.C. 



CART OQNiNC 



FREE TRIAL LESSDKt C-ith fn on yeur israwe nf 
ItUllKHwAT HOllr- HY MAI I . Have Fun! Make mniseyt 
Nr> nprrl tflCf needed to *lurL. Write 1 inlay fur FtfKE 
I.KSSGN, in n 4 It'd IicimI n;i Id. Ho nMle-nlLm. 

M uu H tiijTaftoGn Schcial , Dept. A, roll Creek, IWis. 

FREIGHT 
PAID gr 
ERECTED 





Marble or Granite or Bert QuaH^y. L*Eieretl. Gimrun- 

tced.Ttauua:iEida Hold. Wrllt for t YwCutidoRand BampliHi. 

Iu „ a, WABD1 .Il A GRANITE CO- P*»t. A-». Pitta. Parltf* 

MAKE MONEY AT HOME 3 



RUBBER 

MOLDS 



ArekiiLni; rubber nwifi-mikbii; dirtfit mnii'e iw-rfon. 

Hipir |L '|- maid* Of ijPnrrueiu II -n IHVy* r hitnk-vitils, 
vi-S. Mil | rj n eOHt Fra nil On Id 2fl-r: risrh. hjfh mfH'l 
foil In--: hundred! nf i .nv^Hihu and 1 ;tiTu in h* 1 1 mi i« 

Sj .Uu aplvce f St> iSs-tirrl wp* nee,-. -nr-v. Qtisfl' 

Ult-1 mw . Si. ;-1 tdroBcablp hiHluiYi In ■■ "iir I i- 

‘ ■ ■ S’k ,| l tP HlwtYfj, tin riftpps, frlemfn, lesoftn, 
rri.i-J *1*1 "I- I mall. Full iif Lime. "Td !■!- 

V$. Hisr-dy Book' - and list of buyer* mis t Write 

SO-LO WORKS 

Dept, P-127 Cincinnati, Ohio 

W writing please mention Poptdur Mechanic* 




Succeed in 
Landscaping 

Get Started in an 
interesting Profession 

You tike to plan and jilant a garden ] you Hsiyk 
ideas hutv h home should Ije iBiutscAped. Whathei' 
or not shtey corfotm to tho dieEates of Landscape- 
ArchUf-ftta, they a if your |i]rinr, youv iiidas. Why 
not prauiifo landscapintf elf a L:-irc3.Hco|u: Export ? 
You imp Study at homo, at modernle tost — si mi 
perhaps earn money while -^tmiytny ! 

' J On completion of your tour^e I received a 
raiftc of $17-50 a month/'— U, !>,, Ala. "The 
t-oiiiifse paid (ov itself many times 3n my spare 
lime work-"— E. H., Conn. "I have pnrtid nil tho 
way from 55 to $4i)0 for si unit? johK." — A. M. H., 
M inn. Other urnduates speak in like enthu.^iasm- 
Our landscape home itudy rnurw of training has 
helned hujidretls of men mid women beeonie 
tL-ained l-andscape Aj-ehitect?i r LejtsonH art enjoy- 
able, course in thorough, Ask today for delailH 

of our course Sind its xOutioy-makinii upportunitiir-s, 

American LANDSCAPE School 

60 J 9 GRAND A VC. DES MGlNES, IA, 



I'leilse send me your Tree idustrattH.! booklet. 
“Success through Lnodsraiio Training." 

Name 

Atklrosd .— 



A^re OncupaLioi] 





Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 



Tlerovery ha-H hisum! The rtionThH nhend sre eharEed with sliiiilfl- 
aitiiFF: jl i lit expectation. What wilt you no to net the junto cm Ilia 
other tell. n tv"' 

TliOuBaitda of hiern have used 

The Croft Library of 
Practical Electricity 

Tlw Cnft Lthfirv w a ^Mrwpslfft-n pl^-tnfhl vdcoDicr. It b foimd.«l "n F-rh^ti^e-^-on 
Mfl of phirt-wwTm ?*p«ikiw -gn work *a i 4 ; i* ikYiihBIy li 1 ■ j'nnniH Irani 

ruK-Hr t- , r.ivrr ivJLli [1l< k icjil -E l.ard I i - 1 ^ 1 f..-l> 711U MrcuiL. Wllltin h, li.il tbp 
l,nr.i|in-- run <*■., illy ill .4cr *- ■ if.l It, )ft Ah . lid , -Li lf.rt[,uel- lk.nl. tL H Ulf >J LlLy flllite 

-nf .'iH'.IKKI l.ij.r. 1 -, 1 ... l 1 ' ■'k/trii-iL wiwtHrM usil «n nsii««r*. I't-Il Iy-H k yad tint lliim* 

■. . | -. ki:i* |lJmL|l r.. h::* - I’M ■ : , L ■■■- .1 r ci m.-ii nL. Uu r lr r.nnii'f inn h, 

rlH'ldlA dillliiljlifkio. *rwt«IP« Tnirhtn^ri- id nmlj 1 In Cl* — 

- l-,. r I .r liclii I'ld ’lOWi-r ; * - •»£ V. -■■■!■! I r.il Iir.:- 'iirl- -m-ilnr- :. 1 III'. II J-.I-.I 

r#,'] iitruiiciiU — niumlnrifVia In ii# every ahepir— the nwefi 1m«w*d n(4k»<9* <>F IJrIix- 
Ijiss -lu m|.’' luwl lu in Li sfir"Lt slfi. — haw In da n ■.•■■mill He jmv. fn»f*i wtUtraitiiM it, (■■ 
rimiLditiMi- 

No money down — easy payments 

F 3 E m [■ )i 3 m %Ll LIh? run|K-ri nILirKrtJ nail! Mil’ w iLi ini vim Lfa#i r jiilf-ta v|, rrf PtvpTi ti 4 - 
lL"JirH r->ir Ilti ijn - Kx:i inl.Ti.Ll ii:-ii , . n ri i ■ i r ■ j v l I Wr Li'kvr *11 Lhh c-irt — I mu e; ■■■ IlIii-C hD 
1 i.-in ir villi iJih P Ii 4 IIh Lriii llLfl- IiOOIlh. ^ s r-il 51 -SH cii 1 4 'll ii:i M p :ii|d iJid Im loJU^ ill £h* nvtii 
.-.I 1 1 irE KT| V 3 1 — L'J LLc «ilut Jinn .VOW *bil nh t Lbu IxjuLi a-.ir Jl L-UJ r-*.tlf. 



EXAMINATION COUPON 

j McCRAW-HlLL BOOft CO., 330 VW. 42rtd $t.. New York | 

Sr-: I we r-.r (tn H -.-■ - r eiiniulien w iiiurava'l tTie HmH I ilimry if Pm riital | 
J Ulm-tTirlt)-. Ir «Hll*fli>'biri.- I Will Wild Jpil'J Si. .71 ilk (••! .In. ■,. ! $ ' M l I ...||1 : -.l-. Iiniil , 

I I -.1- pri.-r 111 Si KM) 11" I I If nnt VABliWl. J • d I n;'.|r|, ill" |>---:|- :-3 T« I 

| J rnuii pramp-t sh||>i-intn! write r>l>ln(ir end Sll in all U"i*-g i | 

[ Han*. , - I 

J Hume Ad Jit**. ... - --* I 

J City *ri'l Kinti- — , j 

^ Piwilion. — 

J So.ii .4 of Cam^Kiny. . , . ( 
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popular mechanics advertising section 



SWt + POTATO 
CHIP BUSINESS 







Buy Potatoes 

for 2c A POUND 

Sell Them as 
Vjta-Seald, Chips for 

35c A FOUND 



T HERE'S kilt; trioniT In 
poiam chips [at iwf retail 
i>r Wonsan, who want* » 
bll-llb'.--- I i[j I ij. ...T pisyllig 
bljf iliii I prortc-i from ■ Eti> 

ViTj HI u.ri . ,Fu-i rlilrik of It, 

Yens eati in-: i , ii | tit v, . iimUt- 

ful IjCW Iiijl, ' 1 1 1 1 1 l' hj Ilir 

t.i 'hen - jo-i ruurnif.i |, l llri: 

[■ 1 -.i\ U .1 ■ . Ill, ILLLil II' ,’i 

hLntl of PoLito Chip — and In The nforfH sell t hern 

for you, Only SU..",<I- InviHied I cl ran,- in utorlalfl lurtiiE^ buck SIO.IIIJ 
In fcsjila. 



V:iij JuTl'l ll live 



EVERYTHING FURNISHED 

* mH “ fnwi»|.,™i In tin: inAchinn cn.il- i VuiiJn b Hr pr'-fir bi.-uit •« 1 1 y-c-i.f <■* ■■ 



h IL li:t oT 

tiuoin-F*. A 

y 1 !®® IliHijllkii ip^dillm toiijiH' h 4D4iiTHfiw f(c* j | r w h OH£A&I> 

LiLnH H-ttbr-r, Li Ini «»lji[iJ|f i i fir-up .’d liner h[n 1 fp-fl »d-*t-rJpkfie iMlcrlnl. No r^prrirnnF 
■ ll I 111 ■ ruhijifo I tj Binaplii i ’-Lris I , -r ii tlir-VEnE. I ft* to Ir.lilr :l pri-lit lbs 

-* — 1 Icre Cor L he- aiJ(jfelc. 



ifrt- -d*v„ hlrt«, ftirlwce, ajuJ COCLitiklii jAftra 

DON'T BUY ANYTHIN! 

lul l "■ I lot ill* "f^-i-rt-li n( MikltiC (in-i—Si-n 
*i|ii v.iit rauLp I - • ■ .■ iriii-jii - iU ri hi pu> t" -ny 
orw "i; p n - Iem"' Ciiips- Add|iL-Mi iird La 



tunr-c :ir,d addrtM «l a 
l I hi- The all I' I ri- nl i» n 
ptiUkp-tkin, but Lurry 

■ WbiJl it. Pie f-,. r BfltuiC 



IN YOUR KITCHEN W 
MAKE MO 



G. H. Hard!, (20 N. Michigan Aw., OcpL E-S2, Chicago, Illinois 



DO YOU LIKE 

RADIO 

DOES THE FUTURE OF 

TELEVISION 

fNTEBEST YOU? 

fjo*t 
ijout u 

ftM copy 





TToti men ■nrinu to make eomI an, radio ami 
tclatBil LmluslrHsa wiiiLt tbe true lafta. — you 
want to know -uhoiu mu u I oj men L ctPSYDri u u l- 
II n a aod fi. ijuiri cm-j’.'i), NailciNut School.- , — 4 
mULlcin -dollar trade fleliwjl,— will BOu-plf you 
With a alcLCcYaili' Ipunott, ataH'Hinnl of facLi tin 
what you h! iwild do to jtrl Into Hu, tiroQtaljJe 
radio industry. So csaaKe^tiutu.— no mis- 
iliiLemccits. Mali rcucuNi today, Q ije-ml for 
your trt-L- ruiiy, Koal f;L, L d on 1,-cnpjLy- 

mcDt rs-Liu 1 rt'oi l u 1 a . D You n^d real ls.hi ri- 
N'aliaiinl cjtT^ri ooaitiJeC-c- iriiulnj: iuch 
(DOd«rn eijLJLii.ii.-iiL 

NATIONAL 

SCHOOLS 



NATIONAL SCHOOLS, 



BOOK of DETAILS 

it.. Lot ArigaUt, Calif. 



ADDDtSS 



Boeing School starts 

AVIATION CAREERS 



Thr- uir isuiustry loTks !o R'»injr SchiteJ fot- men. tj-ain^.l 
ta mak<‘ c-zxsS sn avsatmn. Jack Knisihl, 2,J i >Q,(H>0-mile pee 
W jiiCet, ?a >-£- "If VtSLT WANT TO GET BEYOND FIRST 
■ 1 II BA-SE I N AVIATION, I RECOM MEND BoElNO 
SCHOOL. 1 ' United Air J-ieies founded B-Teinfr .^lnwl. closply nuperviaea 
all B'^inj; courses. Mivil building adjoin United's han^-ari at A-l-A 
Oakland Airport. R<n:injr Schwl claims arc lit pi Email Ectuipment is 
riirnfile^c, tnodei rt. Al Hwinir ^rh<k'd j‘Liu’rc insidr avbatiunl- V.'rLte today 
f«r FREE HOEING SCHOOL BULLETIN. Describes Pilot. 
Ground, and F,njriPw:cniiB llnrs Ur.' : i f promotsDn, Tell* ^p- 

portUiitlj- fur 1:1 |fll hthoul: prjuiujliti.n. Addhp-yS; HOEiSG SCHOOL OF 
AKltONAUTK'^j iTcpt. E-14, Airport, Oakland, California. 

ft DIVISION OF 0 HITE D AIR LINES 

5JWAK0RDI0N5 

Lire :id line as irnttam hamJfi can Tnukc them, evt- 

Tp"-i iLiirjiijirtriD, tone fjiiiilElx an.il iiniusUtts: 
nrne. Itrcath-l ibkitarlv neautifu]. L S I LIST OF 
ALL iNKTIirMENTW TO LEAHN. Mi Hi 
dehlerr* uffer ewlh ifrum. iw wii aa oim- 
III NATION LISSriON AM) l.VrTlU' Mli.Vl’ 

[■lilt! ’HASE PLAN. Mil" Flit 1HEE t'AT- 
ALOCi ELPfJ tbatneof ueitre^t fiealer. 

A. RGSATI, 42 Easl £0th St, N, Y, C. 




uto-Diesel 



IftiL-ter ■ rrnl tia-lo. Ante MecSi.snir.-, Dienr-I Mech.mii':> , An- W,-Ufi.-ix. AevlrlnM- 

W^UtlnarL etc. Let US !:■ an *E]wipi Aiitn- f!Herjj.l Mccbentc unit h®ip 

SMI (SCI A Ituribd joti. The CAMS l" Wl IS rciu. i .H. ii-. u-*rh Wl rp>Kl-r:i e^ijmmc-rvt 

n-Frh Tmilp Bmnr rjrtwYi^ne^d Iti-dl -h-ai *rirh;. Rtcum. hco.|«Ll 

i , K'Ptifn nnd Umim in -isui Ih-Mf-H d*raU' 
in ill,-, rur (m ikuJdpr m Hil, 



fun). 

M-.i-li 



We pay yrmr tern l» 



Kashyille Auto -Diesel School^ l>ept. 75. NatliYtlle, Temu 



BOOKS 



FOR TODAY’S 
BIG 

OPPORTUNITIES 



List Sent Free Upon Request 

POPULAR MECHANICS PRESS-700 E. ONTARIO ST.CHICAGO 



1059 Money Making Formulas in 
Book Form. While Supply Lasts. $ 1.2 3 

hir.ii-L ii -'.-ire- Liihr or hilla.ii hmin m i vf yam owii 
r.i.i fcir.K r-n- liirl i 1t.nL bHI A r* •• J Js-r hLLili'L hn. 
nirwlc TurtuiWH Int m litst — way bribi Tamr -.nil ti*. 
lim to- fc i,ii tier Shin Hf >m-|iMP Ikhib - irBi sliil 
ho joidLb. — bow vt nimko It — p-here- to idL jniierhlo. 
Niiihitur rl»t hln ii rirde-j- Maoey M-iLLur Forjuului 
tpul}’ tl.ai. 



Popular Mechanics Press, Dept £3SA, 2PQ E. Onlario St, Chieapi 




GROW PLANTS 
WITHOUT 

A A I | Startling New 
0 U I L Development 



Complete 
Directions 
for Small 
and Large 
Scab Growing 

IjLut- iiBU- btsmk 
’"^■oilLpHs fircjwtli 
And 



Of Plillils" 

lotirn thin new 

LOAChnFquc wlilfh is Uilfcins about. Three nu^thoda 

itescribed — Water Culltire, Sami UuJtnrtu iitibdirinutioin. Ex- 
plain i all ope ration Hi Tells trow to make eoHtftmeri atni 
nutrient Bolutiona from raw materials nl sin nil cost, -how to 
UJYJW Bowers, Vi-get-ablea nnrl rrnlls wltltnnt not]. A line hybhy 
and n. moni'y-navinH Investment for city dwellers, A source 
f tuny buslnet! for Hardeners, nursrrymfrft, l-c ■■ On I v hii^k *f Its liintL 
order icitmj' "Sallies^ tlruiv til «f P]ant3. J ' Mt-i'U uorlpniil fur J2.TS. 

POPULAR HECHA NltS PRESS 0«U3S 2?9 F. Orlarfo Sl..Chlcof« 



POPULAR MECHANICS ADVERTISING SECTION 
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$1140 TO $2100 FIRST YEAR 
MANY 1939 APPOINTMENTS EXPECTED 

M-h L iy Cnvtmmenl Include tHovlil Test*. Tit yourac-iE. Answer Hie following problsfitt* mui mai L :it oiw. 1 *, Our eKamlner^ will 

renter! your wnffc, miir, nn«l nlorn it. Tlic resin Li rihouiltl tell you 1 he j-insi'LbUtiy of a tiLp-rti rntlnj; on the l". H. Cnwmraenl e-ujimmliQit. 



MENTAL TEST 



1. Huw r.iurh in thi L I ei ti-re-L on $h.TOtJ Tor J.ulf jl jrar at thrLis 

U er cent? 

Answer i + + . ............. 

3 , All lnl|<|i , meiit in— III A fliJse ha^upINi: Utl A ninllielrn 

i lit A tOOE. 

<1 tvo number irf units t fntnw'T ■ ............. 



IT-pub-le enliy TIH'SiiMM a ■'-ti.lLl 1 1 ■.- <i(Trnm'- _*■ l nn'tlviirl nf 

LnrJi-xinj;; fill A ffj'3-teni of TiriNcihlt ■•’Of* I H |i i4l A kLuPi ns'rjrd of 

i-ht-tHS- IsftUt-nl. 

Answer. , . . . . - , , 

4. TrehriLcitl inOiVna — ( 1 ) Ms-Klrrlrais; I it I ItriiWn j m ink; rt. JirlpntlHh*. 

AcLSWer. r . 

5. if yteu were ramtlif; $.50 An Umir, Pmu mn.!j WoUtil V-.m nrrlvr 

for SI daye.. wnrtfLitfc- 1 huisrs ;t tley ? 

Answer . 



Ci A Hi n riy i , to New 1 ork ps Aujrwf-iii In to — >n) Slicblijjan | 

tin Maine; <ci Wlseonstn. 

A nsv.-L-r ...... , in. » + 

F HA N K L. I N INSTITUTE. DEPT GJ3S. RD^heiErr. H, Y. 

J > i-iul >'oia my wnrk mt Mr nils! Tent tin. It. Kmtlljr have i'i’Ur 
r:-. itthii-.rr-. nimm-l I9n w-urit juul ri'Hfrti «■ frif’ with my rawlmi?. mi'l 
nt nil rust in me. kindly send ifo inapfe 1 w-r-Yt ■‘Hnw lu flOC. U H- 
Iiai'miinriil .lull'’ ;im'| f,m inTii rmal hist (i<i-r rmlmelLt Jons 

Kfcnl ll.s-t at .lulu and tc-LI tiie him- lu ■ tun Ei fy fur Olie- 

3sla rrn 1 ... 



■ Al?e. 





WANT A GOOD-PAY JOB? 

TrullwjJ Toot ari J Die Makers, rri'fislon ma- 
I'tLihlsU. mtmnalie nereiv ntarlithe men n-.iin ay 
rjRU'ii h* Mi-S'iip TIPI wet'll. Traill at one id 
Ajei i 1 rlraV 1^4 i‘ijti3rM | uil S.l30[i S. TruLlUtlE Win it 
1 .1 y trptartJ. i»aj -liitiillig dst-str* 

l.ti'.v fee. employment Help. iVrire 
NOW for rre<* hwiklff ‘’J'rnc- 
Iiut ?il ,.i rJd tid Shut) Tj-j 3 ttin}j. ‘ 

Allied Screw Machine Co. Inc. 

(School Division 

Dept. PM 2 HH Lake St, Chicle. IN 



lEARNtoDRAW- 



ItCJuiifuE jiijlt 1 heads and fi^uiri f™ E»r {ihotoa uf 
ifiistt ninthly. Bu an artist. Turn your raJe-nt imndollia, 
5iinjj!e method n; al.es is easy. No experience dcce-isatj'. 

FREE SAMPLE CHARTS AND PICTURES^ 

Stnd jrmir name and address loday, and emljr LOf iu tnver 

maLlin^ yiist. TRY IT fREE wisltutu ublt^aLunn. 

TOWEftTOfrK STUDIOS, Depi. 23S 

fig DC'flTH HIE HIS AN A If [HUE, CHICASD. Ill I If DPS 




4 



fi.'23 



50 




LACO OIL. suit NCR CO. 



123 Onion Ay*, 




New LACO Oil Heater 



i H iCmi? tlin lirrtt-liualbip; must dumipln nil lien tffr> (n L Af'O 

lll«u)jl Sn lr i 'll Hi^c.ill ■ llk.i i altrc II ■■ —If- 

■•felfcllMSi t.n:L ■ h<- I nKulnhlf, I r ■jl h i i.ACO'l 
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Big 
Right 
NOW 




Cyclopedia of 
Civil 

Engineering 

7 flfcaT volumes. 

3.3414 u ;> u r -, 
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Now revlMil -editiah 
by twelve »f America '& 
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hrldffs. r-illhtii'-K. 
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Shipped 
Free 
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HOWTO GO AHEAD 



FROM 40 



FREE OFFER shows you flow 

to find your way out of the 
rut £0 bigger success, more 
money, root importance — “ 
greater popularity. 



Research discloses that fiiao of 
aver;>flc inrelligcrtce hs?. rl ie iihihty to 
progress much farther l]ian hci. pres- 
ent status. UndisdOVcfcii powers 
morniY lit within him* 
ready to (tush him ahead no greater [jccess the in^canc they are 
letea^cJ. Mf-titidhsit Chan M’iu FREEgivcs you the clue to easi- 
est, quickest way to aer hi^gur pay, hpconie more important in 
huMnes^. i^ain new siicial fkupLilarity r have more perfect home life- 
If you are hh-^m i-sfied ... if you are Ji^couragtriJ . . . d you :ire apt 
makinc pnogtess , . , if you want to quickly make more money in 
your cnti^en work . . . sikhS ct>u|x>n uliee for F!i£B Sell u:ialysiis 
CJiiin, at no cost or obligation to you. 




Self-Study Foundation, Inc-, 

W North Michigan Ave., Dept, A -16 
Chicago, Hlinoiii 

Please ncnJ me, free of chiimv, iftMfuriiuns for an.ilysis of my 
I i-LipiihiUiies .inj liow veu can help nn- "Get Set for Sumi"-,’’ 
I understand this ]>1 ;il;ejs me under iu* obLigation. 



Wmne. r 
Addt&i . 
Clt¥ . 



Sfftre. 



ADVERTISING SECTION 

*1 J-*' 

? NEW INVENTIONS 

(Continued from pajre 51 A I 

[EVIDENTLY designed to overcome the 
l j lack of space in an ordinary trailer, an 

extensible camp- 
ing vehicle has 
been patented. 
The front section 
is built rigidly for 
living purposes, 
while the rear sec- 
tion is arranged to 
aline with the out- 
er contours of the 
front section when the trailer is closed, the 
two sections telescoping. The roof of the 
back section slides into a pocket in the roof 
of the front section when not in use, 






EFFICIENT and fast cleansing of the 
teeth, with minimum effort, is the 
purpose of an elec- 
tric toothbrush 
patented a short 
time ago. A small 
motor drives a 
spindle fitted with 
bristles, taking all 
the w T ork out of 
brushing the 
teeth. 



T TANDY for the housewife is a new 
1 * kitchen tool, an easily operated egg 

separator. It con- 
sists of a funnel, a 
cup on the bottom 
of the funnel and 
a spring grip with 
one portion at- 
tached to the fun- 
nel and the other 
to the cup. Closing 
the spring grip 
moves the cup away from the funnel, thus 
allowing the white portion of the egg to 
escape but retaining the yolk. The sepa- 
rator has a clamp for fastening on the rim 
of a bowl. 




f [Due to the fact that many of the devices 
described in this department are still in 
the patent office stage and are not on the 
market, Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them. 
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^ rT-pfs out 

fibcii t tlics* frens&liona] 
r™ Conn Band Instruments. 
Many wonderful, eicJuaiue 
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JarpoEt ■rciaoirfaetgrer. Sen 
ynuT dealer or write ua far 
Kntrte Trial, Easy Payment 
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LIVE BODIES FOR SALE 
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will tfllw I Cuit MTfijwny hi.Hy ni yi.urs ami whip it. Into i-hanr Jvsl Itki? I 
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IG PROFITS 



CLEANING/ 
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MIDWEST SALE 
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PUT THIS NEW CHAS5IS 
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SAVE 
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NEW! 
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□N YOUR 
OLD RADIO 



30 

DAYS 

TRIAL. 



H JiKJS It Jti — tl'LHCs greatest radio 

Ya 1 U i tv ^ ■ li;t v t ^ v i ■ r o Ff i i - ■ ii . 
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tilts tiifA, U'.tv, |jl' ', v l-j' J' ul ii-Luba 
rbaasis in your own cabinet for the 
wa mo price! For a little more than 
the coat Of new tubes, you can mod- 
ern lye your old radio and get edit- 
ing world-wide recent ion — during 
this special fstiiel 
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"MAKiNi SMOKERS ! Prince 
Albert bos the mildness and 
coolness you want, too — 
plus good, rich taste* PA. 
"makrn^cigaretfes shape up 
faster, firmer because PA '5 
famous "crimp art" mokes it 
nesffe in the paper right! 
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pipeful# 
of Fra. 

tfraM tobacco in 
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ai Prince AiLmj t 



SO MILD 






Smoko 20 frasran! pipefuk of 
Prince Albert, If ynu don r t Find it 
I he pndlpwpst, Fitaticft pipe to bac* 
co you ever smoked, t-alurp the 
pncltel l iii with thf rest of the to* 
bacco in it to us a I any Urn* uiilun 
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refund full purchase price, plus 
pOBlIitte* (Siltnid J R, J. Reynolds 

Tobu ecu L-u., WiPsIca-^aicp^N.C. 
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OUT on your helmet, adjust your dust goggles— 
you're going for a ride with Uncle Sam's new 
streamline fighting unit, the mechanized cavalry, 
And it's not just a spin around the parade 
grounds, either, but a 750 -mile trip to maneuvers. 
The schedule calls for 150 miles a day with road 
speeds of twenty and thirty miles an hour — no easy 
pace for 643 tanks, armored cars* trucks and mo- 
torcycles to maintain. They want to find if the new 
war machines can take it. 

Before the Seventh Cavalry brigade, as the unit is 
called, starts rolling, lets look at some of the sleek 
iron horses. First, the scout cars, armored on the 
front, sides and rear but open at the top. These ma- 
chines are for reconnaissance, or information seek- 
ing, and travel ahead of the column. Each of the 



Top, urttirijir cruft gun in rear of turret of 
cpi/itflf car. Bcio tv, (flying radio message 
while iron cavalry is rolling 
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seventy-foul 1 cars lias a .30 -caliber and a 
.50 machine gun. A railing around the top 
of each vehicle serves as a track for the 
guns, permitting anti-aircraft as well as 
all-direction firing. 

Nineteen heavier cars also are used in 
scouting work. They are completely in- 
closed and have six wheels with a four- 
wheel drive. There is little difference in 
the armaments of the two. The real back- 
bone of this fighting force is the combat 
car, much like the light infantry tank. 



The squab turreted machine 
has both maneuverability and 
speed. The motor, located in 
the rear, has cylinders set in a 
circle around the drive shaft 
like an airplane radial engine. 
Rolling on rubber-coated “Cat- 
erpillar" treads, the combat car 
can do 'fifty- five miles an hour. 
There are 112 of them and their 
guns would fill an arsenal. The 
standard equipment includes a 
,30-caiiber cowl machine gun; a 
.30 and a ,50 turret gun t and at 
the rear of the tower, a .30 anti- 
aircraft gum 

When Italy’s tanks were 
campaigning in Ethiopia na- 
tives hopped on some and with 
heavy stones put the protrud- 
ing machine guns on the blink. That 
couldn’t happen to this outfit— the crews 
are armed with Tommy guns and pistols 
fired through special portholes. 

Formidable in appearance and important 
in battle are twelve 4,6-inch chemical mor- 
tars mounted on trucks, designed to throw 
twenty- five-pound smoke shells to screen 
off the brigaded movements from hostile 
eyes, There are also seventy- four trucks 
with half tracks, used to transport machine 
guns and crews employed in ground sup- 




Part of on encampment made by the Seventh Cnvnlry Brigade *rt (I 750-mile trip between 

Fort Knojtf Ky r , and Fort Riley, Kans, Above, armored a ccuf car used in reco rrn H?orfc 
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port, and lor other personnel of the 
command. Sixteen of the brigade's 17^ 
trucks are assigned to tow seventy- 
five-millimeter field guns used in ac- 
tion for artillery preparation before a 
general brigade attack. Others are feu 
ammunition and artillery supplies. 
Also some of the trucks comprise a 
squadron supply train: others are em- 
ployed in maintaining military vei si- 
des. gasoline trucks and field kitchen 
equipment. 

Lined up on the highway, the cav- 
alry presents a vivid picture of rolling 
might. The column is twenty miles 
long. Everything is on wheels and 
when the mechanized cavalry arrives 
at its destination, there is no delay — 
its full lighting strength can take off 
Its coat and go to work. 

Your pulse quickens as you climb 
into a combat car. There :U a clatter 



e C cm [ imj ■ ■ ft to p a. e ; c 1 Ei U A I 



Right, hrtuifivar worn 
by tank ridrrx. Gr- 
it jh, 1 , the iron cat'ii/r^ 
on the march. Got- 
torn, four- u/tiv drive 
•uftttofeii oar 
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Thirteeri'Ton Air Streamliner 



Has Seats for Tiventy-Tivo 



kit now on the market. 
First, the user goes over 
the outline of the draw- 
ing with a pen and water- 



proof ink, filling in the 
shadows of the photo- 
graph and then, with a 
simple solution of chemiy 
cals supplied in the outfit, 
bleaches out the photo- 
graph, leaving the pen- 
and-ink drawing intact. 



There are numerous 



jVose of the fttm British streamline ship, Nate Rowing lines of engine 

nacelles and M* front of passenger compartment 

r — * * 

Described as the nearest approach to a Lifelike 
completely streamline plane, a thirteen- C m ft 

ton transport has just been added to Im-. 
perial Airways 1 fleet. It will be used ii\' 

European service. The big streamline**^ , 
which is seventy-one and one-half feet 
long, has a wing span of 105 feet and ac- 
commodations for twenty-two passengers. 



practical applications of 
photo sketching in addi- 
tion to the appeal it has 
for photographers, hob- 
byists, artists and chil- 
dren. Artists use the 
process to make drawings 
from which line cuts 
be made, instead of 
pensive half tones which 
a photograph necessitates^ 

Dtf 



Mechanical Elephant 
Lin. Walk and Dance * ^ 



Ink Sketches Made from Photos 
^ Qi with Aid of Simple Kit C 



Anyone can make pen-and-ink drawings^ 



from photographs with thy aid of a simple 



from his sent atop th* neck, f/ie d^ivtr Cfln mate 
this mechanical elephant run, walk or dance 



5*5 



Left photograph from which inh sketch fright 1 
Was made with simple outfit 



When an elephant turns down a bale of 
hay for a bucket of gasoline, it’s nows. 
Jumbo is that kind of an elephant. Motor- 
driven, it walks, runs and dances, with nat- 
ural leg movements simulated by an over-^h 
running clutch, Jumbo averages twenty 
miles to the gallon. With the driver atop its^* 
neck, the elephant has toured 15,000 miles 5 
on an advertising campaign. Several more P* 
art 1 being built to carry passengers and ad- 
vertising at the New York world's fair.'^S 



The frame is of wood and chicken wire, 
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Stratosphere ( Diving Suit’ Carries Bottled Air 



Closely resembling a 
deep-sea diver’s suit, a 
stratosphere dress was 
tested recently in the high 
altitudes by a parachute 
jumper who leaped from 
an airplane at 30.000 feet. 
Instead of the di\ers air- 
feed hose, the suit is 
equipped with oxygen 
bottles which supply air, 
making the wearer com- 
pletely independent of the 
thin mixture found high 
above the earth* The suit 
also protects the airman 
from low pressure found 
in the stratosphere and 
sub- Stratosphere, 

i T/V r6 

Bombproof Panama 
Canal Will Look 
Streamlined 



Panama canal will take 
on a more streamline 
appearance when the 
“bom bp roofing” now con- 
tern plated is put into ef- 
fect. While the locks 
themselves cannot be ar- 
mored effectively to with- 
stand powerful explo- 
sives, the canal walls can 
be strengthened and 
many structures vital to 
operation may be bomb- 
proofed in the literal 
sense. Electric power sta- 
tions, fuel oil tanks, ga- 
rages for the touting loco- 
motives or “electric 
mules,” operating sta- 
tions, machine shops, ad- 
ministrative offices,, living 
quarters for the operating 
force and barracks for the 
garrison, all can be put 
deep underground and thickly shielded 
with concrete. This will remove exposed 
moving parts to points where they will be 
protected against flying fragments., Power 
for the "electric mules” already is dra 



IVAeft you mttkr 0 y0 T O(>O-toot parachute jump, here's r your uniform . It 

you against low p rcssurt, pnif J'flu cerry your air in battles 



from an underground trolley. A thick shell 
of armor could be worked in over the sub- 
terranean carrier of electricity. Removing 
many structures now on the surface will 
give the canal a more streamline aspect. 
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Here o firty rtirrror 11 betng used to reflect a 
tight beam into photoelectric celts to measure 
‘Stretch of steel caused by magneto- at fiction 



STRIVING to make the world of tomorrow a 
k quieter plate than that of today,, scientists 
are employing light as an anti-noise weapon- 
Sharp, tiny beams and pale, flickering rays are 
being directed on metals in industry's attempt to 
silence the clatter of machinery. 

An “electric eve'’ is being used to measure the 
growth of metals under the pounding of a noise- 
maker called magnetn-striction. Research engi- 
neers of W eslin Ej h(jiisj> Electric and Manufac- 
turing company describe magneto -striction as 
V> f ) 
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Left, alternating -current arc 
Holding enables builders ta 
erect u ho&pitui next donr ta 
three at Her hospital* (if ft fl- 
out noise. Below, using 
meter ta measure sound cre* 
tiled, by high-voltage dis- 
charge between power line 
and insulator alap eFa$&urm 



Phot-nfrophi coartftST 
W^Unphcusp Electric and 
Manufnctuntstf eotrvpanj- 
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the property of magnetic 
metals, such as iron, to 
lengthen or shorten in 
ail electromagnetic held. 
" The lengthening and 
J* shortening of the metal 
''set up vibrations which 
r W *'eate midget pressure 
? waves in the air. These 
^ little air waves not only 
+i cause vibrations in elec- 
trical machines, hut 
make themselves heard 
^ £s a b uzzing or hum- 
* \ nling sound. 

Because of the mi- 

m 

*■ ifliteness of these metal- 
lic changes, engineers 
have been handicapped, 
IA fact, almost complete- 
- ly ba ffi c d + in their c ff or t s 
* to stop them, or even 
rhea sure them, S. L. 
JJurgwin of Westing- 
house, in cooperation 



Tap, apparatus usin\ : ligtit beams to measure length- 
ening effect of magnetostriction, a noise^maker, Cen- 
ter, dtagnating noise inside motor coach . Soffam, 
usfri? machine to test rotor 



with metallurgists seeking to produce a 
noise-free metal for electrical machine 
construction, has developed an electric- 
eye yardstick, using direct current to 
measure the simple change in length of 
steel test strips, detecting improvements 
and failures in the new metals. 

Interference of friction has been over- 
come by a system of ball hearings on a 
supporting brass bar on which the test 
strip rests while being measured. By 
placing another heavy brass bar on top of 
l Continued to page 127 A 1 
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POLAROID GLASSES 



Projecting Three-Dimension Pictures in Color 
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TflPi Snapping three-dimension picture with twin cameras 
and projecting twin slides for audience Wearing Pofurort 
glumwmmf b r/ouj, projectors luith polarised LrJ’f, 

ping iAiufe teen on jeretrt with naked eye and t 
below , g/ssftr* Diagram shows haw filters brim 

Separate image to each eye 

Third-dimension pictures in natural color, 
jreath-takmg in their effect of space and dis^t*, 
tance r can be projected on jyx»«r home screen. 
Polaroid gl a p<^smle this magic effect>- 
The first step is to snap twin pictures simulta- 
neously with two cameras eye-distance apart ^ 
M a u n t the color 
slides and project 
th etn with two 
projectors, side by 
side* with opposite 
Polaroid filters 
over their lenses. 

The slightly o 
lapping pictures on 
the screen appear 
as a sharply de- 
fin e d three-di- 
mension scene 
when JPolarm^ 
glasses are worn, 
the polarization o£ 
the right eye glass 
matching that of 
the filter on the 
right projector. 
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Oi^er D«difh V'aWe^'i modern 
highway „ above, moffti a 
fuuenfy-mate foam Munnfs- 
crnt of piojTEer Jays, ffeku. 1 , 
a SAo.«hflne itjuam with rugs 
and basket for tourist trade 



|^EATH Valley, one of the hottest and 



most awesome regions on earth, today 
is being transformed into a pleasant winter 
resort. Last year thousands of people vis- 
ited the barren area in which scores per- 
ished from heat and thirst in the past. 
Taming the desert, into which few peo- 
ple ever had the courage to venture and 
from which fewer re- 
turned, has been accom- - 
plished by building a few 
hundred miles of oiled au- 
tomobile roads, develop- 
ing the few water holes in 
the mountains, and mak- 
ing water available at JW w — - 

other points. Today the / 
tourist can drive at his / 

ease through the Funeral 

and Panamint mountains, 
to Furnace Creek, the -hE 
Devil’s Golf Course, and 
through country that only >1^ ■ , 
Indians and hardy pros- 
pectors had visited before. i— 
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Fftota by Auto Club of 80 . California 

Top, bmV^mg Dcoffr V«J/4*' , ,S AifAiPa^j’ fifAf, cfumbliiig office 
burJcfrn$5 a/icf storts of ghost city of Rhyolite* Bottom, pool of 
brine at Baduiater marks loosest point in u/esf<rn hemisphere 



level and Badwater t 280 feet below 
sea level, is the lowest point in the 
western hemisphere. The valley 
Is now a national monument ad- 
ministered by the National Park 
Service. 

Tons of dates now are harvested 
each year on a ranch at Furnace 
Creek, Death Valley Scotty lives 
in a fabulous million -dollar castle 
overlooking the northern eml of 
the valley, resort hotels have been 
built at scenic spots and tourists 
swim in marble pools* explore side 
canyons on horseback and play 
golf on a grass course on the valley 
floor* Tourist camps and camping 



This sinister region in the Mojave des- 
ert in eastern California is a weird and 
fantastic geological wonderland, a min* 
oral museum containing everything from 
potash and borax to copper and gold. In 
one part, a short walk takes you across 
adjoining deposits of copper, silver, tin - 
quoUo, asbestos arid silica. Death Valley 
itself is a narrow rift 140 miles long and 
from four to sixteen miles wide separat- 
ing two sheer mile-high mountain ranges, 
All the colors of the rainbow are visible 
on the canyon walls. Pools of concentrat- 
ed brine and fields of rough rock salt are 
found on the valley floor, More than 500 
square miles of the valley arc below sea 





places are available but all this civilization 
exists only from October to April. During 
Lhe rest of the year the valley lies aban- 
doned in the terrible heat. 

Even today hardly a summer goes by 
without a few being caught in the desort 
and dying from heat and thirst, A flat tire 
or a radiator leak may bring on a tragedy. 
Temperatures as high as 134 degrees have 
been recorded in the shade of a standard 
thermometer shelter at Furnace Crock 
and it gets hotter still on the salt beds 
around Bad water. Men have burned their 
hands holding the steering wheels of 
closed cars on short drives. Walking more 
than a few blocks is almost impossible in 
the simmering atmosphere. 

Death Valley, known as 
"ground afire 1 ' to the In- 
dians, got its modern 
name when it was discov- 
ered by a party of people 
on the way to the gold 
fields in 1849. Several 
members o f the party 
died in the region from 
lack of water although 
tire desert was crossed 
during the winter. Heavy 
snow falls each winter on 
1 1,00 0-foot-high Tele- 
scope peak thal overlooks 
the valley but lhe aver- 
age annual rainfall oil the 
valley floor is only one 
and one -quarter inches. 



4 Continued lu pajc l£4A,) 






VflCiitionfri no-u? enjoy 
resort hotels, as at tip- 
per left, in u'hfltf »'a,5 
once a of death. 

Abovc, picking dates at 
furnace Creek ranch. 
Left, Pete A ijaerr cher- 
ry, fame us old pros- 
pector, pons gold from 
hts mine 
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Belour, Britain's three "Wottefley** bomb* 
ers on their 7 it 162-mile flight tp Aoxt mtip 
that 5 ef a oeiM nofiifop rvcord, Left, the 
radio operator? and at bol Com, an inferior 
view looking forward toward cockpit 



Ordinarily an airplane can carry a load 
amounting to a little less than its own 
empty weight. When the British “Welles- 
ley" bombers hoisted away from an Egyp- 
tian field for their record -making non- 
stop flight of 7,162 miles to Australia they 
lifted nearly twice their own weight. 
Empty, a Vickers Wellesley weighs 6,530 
pounds. On the takeoff at Lsmailia, Egypt, 
the gross weight of each plane was over 
18,300 pounds. The single-engined, low- 
wing monoplanes covered the seven thou- 
sand miles in forty-seven hours and five 
minutes. Each w F as manned by a crew of 
three — pilot, radio operator and mechanic* 
The planes are built on a construction 
scheme described as “geodetic/’ without 
bulkheads or spars in hull or wings; the 
structural loads are supported by a lattice- 
work of aluminum alloy tubes, The wing 
span is seventy-four feet, the length thir- 
ty-nine feet* The nine-cylinder, air-cooled 




“Bristol Pegasus” radial engine of 900 
horsepower turned a new type controlla- 
ble-pitch propeller with wooden blades* 



V[ to. 

Cell Life Made to Stand Still by Quick-Freezing Process 



By freezing small living organisms at 
terrific speed life is made to stand still in 
latent state for thousands of years. Ac- 
‘ cording to Frnfi Alexand er G oetz, physicist 
~"r>f the California Institute ctf Technology 
and inventor of the new process, the secret 



of halting animation lies in a method of 
extremely quick cooling, followed later by 
rapid thawdng to bring again a state of 
normal life. Living organisms, at present 
limited to yeast cells and bacteria, are 
plunged quickly into liquid hydrogen hav- 
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mg a temperature of minus 252 
degrees centigrade, or about 
twenty-one degrees above abso- 
luf o zero. Freezing takes place in 
one two-hundredth of a second 
which does not allow time for a 
change in the exact geometrical 
pattern of the cell's form. If frozen 
at a slower rate, the molecules in 
the cell could rearrange them- 
selves and assume a crystalline 
form, forever losing lifers charac- 
teristic pattern. In this new state of 
being, a minute of normal life can 
bo stretched out over 10.000 years. 
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Boxer’s Robot Sparring Mate 

Fights with Compressed 



f+ in 0* 



Tourist Tent in a Trailer 
Mounted on Casters 



For the motor tourist who pre- 
fers tent, life, a small trailer has 
been developed which forms a 
roomy camp home* It has sleeping and 
dining facilities, and the partly raised 
trader top supports the front of the tent 
roof at a height affording plenty of head 
room for campers standing inside. The 
trailer has a double-arm coupler which 
can be attached to any automobile without 
wrenches or special tools, and, with its 
caster- type wheels, rides smoothly and can 
he parked and backed without trouble* 



behind every blow this robot boxer strikes 
and it takes quick to GVu da its thrusts 



Here's a sparring mate with plenty of 
punch, and one that can’t be hurt* It is a 
two-fisted mechanical boxer built to 
footwork and alertness in dodging 
blocking blows. The fighter tries to con- 
nect with a dummy, and meanwhile dodges 
the trigger- operated flying fists which are 
shot at him by compressed aii^T , * 
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Coffee Temperature Regulated 

by Heat Control Plug < 

L i^MAt ±aJv 



Coffee can be 
kept at any desired 
temperature in an 
electric urn by 
means of a vari- 
able heat control 
plug. Built into 
the plug is a knob 
switch readily 
changed from high 
to low temp or a- 
ture. Although 
designed specifi- 
cally for use with *- 

electric coffee makers, the plug can be used 
with many other appliances. 
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([From the exhaust of automobiles in the 
United States comes 17, 5 00, 000 ,000 gallons 
of new water yearly, enough to fill a canal 
twenty *five feet wade and six feet deep 
from New York to San 
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Here an arctic naru^id, 
clot* relative of the 
whale, is reproduced for 
Field Mu stum of Natural 
History, ft ijejfr’ns with 
clay model, upper right i 
left, mold of plaster of 
ports i.f allowed to set 

a v ■» r model, lhati re- 
moved a section «f « ff'ptii 



Abin'c, jrniiPiffnK artificial 
“shir j ? ' of mammal inside 
plaster mold. Skin is a 
p a te n t e d cell ulase-ace- 
tate material. Left „ wire- 
rnesh and composition 
baching is applied to add 
structural strength, then 
sections of rrisl^ are fas- 
tened together 
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Creatures Modeled to Appear Natural as Life 






Str ange synthetic crea- 
tures with skins of cel- 
lulose acetat r—^the 
material of which pho- 
tographic film is mode 
“ — on fashioned to ap- 
pear us natural as life 
at t he Ftel d M uxeum of 
Natural History t n 
Chicago. After sculp- 
Jturr'p*# cF-aj.' model and 
tnukin g plaster east, 
taxidermists mix cellu- 
lose acct at c with oil 
colors and reproduce 
skin pattern over en- 
tire maft/ r Later, mold 
is soaked iind broken 
uu.'u.y., right, leaving 
C*atf cop^ of original 
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Risking Death to Build Man’s Mightiest Work 




IVfien fir anti Coulee dam is completed it wUt 
be m£fJi h .« sfrueftfre, n rnpnumcrtf 

engineer* and Workmen tr.fio r inked life every 
day ofl dfizv height s of 1 t v sfelel^n, ft & 550- 
tant watt back ttp a lake 151 miles long, 

nearly a mile wide, developing 2,520,000 
horsepower und irrigating ], 280,000 acres. At 
left, fop, marbmnn nffac/ies ti fine to com- 
prfiStd-uir '* main right, crane surfFJ^s rtren 
ot'er fuamy u'of ■' ■ to base of dum. Ratfnm, 
latest view of dam, and welder on penstock 







Balloon Train Takes Cosmi 



was a train of baHoons, hauling a Cello- 
phane-wrapped radio station that sent 

V hack Signals From nearly 
£ fifteen miles above the 
p"' 1 earth. Six'-^ags filled with 
' hydrogen wh^re tied to- 
\% get her in a I me 100 feet 
'bjjong and released from 
tjthe roof of the- F ran klin 
Institute at Philadelphia. 



Into the stratosphere by train went six 
pounds of delicate instruments recently. It 



L F o r two and on e- h a \ f 
hours the research staff 
he low received signals 
f rom wh i eh they could 
read the temperature and 
cosmic-ray density at the 
.yarious altitude levels up 
'to 78,000 feet. 



T op, six balloons ready to carry 
r ci A. rr 1 1 1 - ray ond ra- 

dio transmitter to xvbaitaia- 
spht.m. Hulun', Wrapping radio 
sat irt Cull op hone Say hP 



[Enlarger Focusing Made Easy 
by Microscope Easel 

More accurate means of obtaining criti- 
cal focus of photo enlargers is offered by a 
new framing easel. The device makes use 
of a microscope through which the actual 
grain of the emulsion is seen. When the 

5 grain of the film 

becomes sharply 
. - visible, the image 

' is automatically 

brought into the 
most critical focus 
on the surface of ihe printing paper. The 
, system gives the operator a control over 
the amount of grain that is to appear in the 
final print. Inasmuch as the actual grain 
of the film is in view when focusing, it is 
possible to defocus slightly until the grain 
has just about disappeared without any 



great loss in print definition, actual sharp- 
ness of the image being unaffected. The 
easel, which is of metal construction, has 
quick adjusting paper stops which permit 
the border to be varied to any width, 
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VISITORS on the "bridge'' examine the mightiest 











'T TT T^ITHIN a year the mightiest 
\/% / telescope ever dreamed of, 
V T a $6,000,000 giant that 
**couldnT be built/ T will be 
sweeping the skies for new contributions 
to mans knowledge* The great 200- inch 
reflecting telescope of the California In- 
stitute of Technology will start its career 
late in 1039 or early in 1040, consider- 
ably ahead of schedule. 

Today, completing touches are being 
put on the big steel dome, fourteen 
stories high, that will house the instru- 
ment on the top of Palomar Mountain, 
n i ncty m i les sout h west o f P asad ena . The 
telescope itself, complete except for the 



delicate optical parts, will be finished 
this winter. 

Gathering four times as much light as 
the largest instrument existing today, 
the Palomar telescope will see twice as 
far as any other telescope in the world. 
It will have twice the focal length of 
the next largest telescope and will be 
used for studying objects in the sky too 
faint to be perceived by present inst ru- 
men ts. 

Astronomers expect, that they will dis- 
cover some ten thousand million star 
systems each the size of our Milky Way 
and that they will be able to push the 
borders of the known universe to one bil- 



Mosaic ihart of Min, 

Way top photo- 
graphed with flu -inch 
ItHl. Astronomer* 
pact to discover ten bil- 
lion other star systems, 
each at largo as the 
Milky W*y, when the 
now mirror s+er+t swoop* 
ing the skies. One-tenth 
the ilia of the giant tel- 
escope, the scale model 
at left is exact copy 
complete to electric 
drives and is itself an 
efficient instrument, al- 
ready in use at Pasadena* 





linn light-years away. A light-year 
is nearly six trillion miles, t lie dis- 
tance that light travels during a 
year's time. 

The heart of t In? new telescope 
will he the 200-inch concave mirror, 
actually 201 inches in diameter, 
which is now receiving its final pol- 
ishing and figuring. Some two tons 
of glass have been ground away to 
achieve flic curve in the surface and 
another handful of glass will be re- 
moved during the twelve months 
that the final polishing will require. 
The mirror surface will be polished 
to an accuracy of one millionth of 



an inch and a reflecting surface of 
aluminum, only a few molecules 
thick, will he deposited on the mir- 
ror in a special vacuum chamber. 

This telescope will look like no 
other ever built and it will be far 
more versatile than most instru- 
ments, The new style of mounting 
permits it to cover the entire visi- 
ble sky from the North Pole down 
to the southern horizon. Its optical 
parts can be hooked up in different 
ways to facilitate particular lines of 
research. 

Direct observations, made by ex- 
posing photographic plates to the 



Spiral nebulae of Una Major, 

fop, photographed by sevemanct 
one-half hour exposure. Above, 
studying spectral lines of stars to 
measure their elements, Below, 
under ML Pelomar's dome. 




Sun in *cHp*a, with vast flames of incendes- 
ceni hydrogen gas sometime* rising a half 
million miles, In total eclipse, the sun h 
surrounded by A halo called the corona. 



SATURN 



URANUS 



NEPTUNE ^ 

EARTH 
| VENUS Mj 

MJMOR 



PLANETS 



15 MINUTES 

EXPOSURE 



$7£ MINUTES 
EXPOSURE 



6 MINUTES 



Exposure 






Four picture* taken through jlzty- 
inch telescope et Mt. Wilson 
Observatory,, showing how ex- 
tending the exposure time brings 
in more stars. 



JUPITER 



MERCURY 

PLUTO 



Telescope invented by Sir William He rich el had a concave 
twenty-four inch mirror which was slightly tipped. Image was 
formed at eyepiece, Slanting mirror caused distortion and 
tha instrument was abandoned. 






Sun's family and comparative sites. 
Jupiter, the largest, is 90,000 miles 
in diameter. The sun, in volume, is 
equal to 1,305,000 earths. 



^ , 



In the Cassegrain telescope, rays from the object are caught 
by large concave mirror near eyepiece and reflected to 
small convex mirror, which reflects them through .hole in 
mirror to observer's eyepiece. V' 
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Moon as seen through 1 00-Inch telescope at ML 
Wilson observatory. Size of craters is shewn by 
map of England drawn to same scale. 



Eighteen- 
inch Schmidt tele- 
scope in use on 
Mf. Pslomar, 
Calif., as an ex- 
ploring teJaitupe 
for finding mys- 
terious super no- 
vae stars. 
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and 7,000 miles wide. 



Strange white spot which wet 
discovered on Saturn in 1933* 



V“T **v 



Ordinary terreitrial telescope presents Im- 
age right fide up, untile# astro no mica] *bJ b , 
scope from which lensoi are emitted to 
obtain mere light. 



Without astronomy, it 
would be impossible 
to keep time a ecu* 
rately, nor would the 
mariner be able to 
navigate or the air- 
plane pilot to find hii 
way. Astronomers dis- 
covered helium* 



Remarkable tower tel- 
escope at Mt* Wilson 
Observatory. Calif., is 
ISO feet high and ex* 
tends 75 feet into the 
ground. Sun t Image 
is reflected downward 
to spectroscope in pit* 
Note the winding 
stairs. 



Newton telescope In which rays are caught by concave 
mirror, reflected back to prism which then reflects them 
*t right angles. Eyepiece it at side* 



ISO 



Gregorian telescope is like Castegrainian except that 
image is reflected back to concave mirror instead of 
convex* 
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Visitors from Space approaching the 
earth, with large meteor at bottom 



n nd comet at top right. 
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HOLE FOR FYE-PIECE 



Largest piece of glass aver cast, 200-inch mirror for now New 200-inch telescope may reveal whether these 

telescope* It weighs twenty tons and smoothing Its ar^ roads or canals on map of Mars drawn by the 

surface to one millionth of an inch will take two years. lata Prof* P* Lowell. 







Fourteen stones high, 

the two-mil I'Fan-pound dome 
it really a dome within a 
dome, each coated with alu- 
minum and separated by a 
four-foot air space for in- 
sulation. It revolvas on 
thirty-two four-wheel trucks 
of railroad type which roll 
on a track around the wall. 
Below, cutaway drawing of 
declination trunnion. Bot- 
tom, twelve exposures of 
Saturn made at Mt. Wilson 
observatory. 



concentrated light from 
the mirror* will be made 
at the prime focus* the 
point above the mirror 
where the reflected light 
is brought to a focus by 
the mirror ‘s curve* The 
observer will be sta- 
tioned inside a small 
bill let -shaped house sus- 
pended inside the skele- 
ton barrel at that point. 

The house reduces the 
amount of starlight fall- 
ing on the mirror down 
below but the astrono- 
mers estimate that this 
method will be more effi- 
cient than the diagonal mirror usually 
placed at the prime focus to reflect the 
rays out of the barrel to an ohso rvation 
point. 

By substituting a mirror for the ob- 
server's cage at the prime focus and 
reflecting the gathered light back down 
through a hole in the center of the 200- 
inrh mirror to an observation point be- 
low, a different optical effect is achieved. 
This Oasaegranian focus will be used for 



speetrographie and photographic obser- 
vations. In still another hook-up, known 
as the coude, the light is reflected from 
the prime focus back to a diagonal mir- 
ror suspended above the giant eye and 
is s * piped " by several other mirrors to 
a constant temperature vault where spe- 
cial spectrograph ic work will be con- 
ducted. In this setup the light will be 
reflected from as many as five mirrors 
in the optical train* A jib crime, oper- 
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ated by electric motors, is being 
mounted on the great telescope 
for moving the optical parts. 

Astronomers estimate that for 
many kinds of observations the 
telescope will be twice as power- 
ful as was first planned simply 
because of the great improve- 
ments that have been made to 
auxiliary instruments since the 
telescope was first projected. 
Photoelectric equipment, cor- 
recting lenses, and the sensitivity 
of photographic emulsions ail 
have been improved vastly, in- 
creasing the scope of all astro- 
nomical telescopes. 

One of the great strides is a 
new superthermometer invented 
by Dr. John Strong of the In- 
stitute's astro-physics staff* This 
instrument, called a radiation 
pyrometer, resembles a small 
telescope and is equipped with 
rock-salt and quarts lenses that 
screen out. all except infrared 
radiations. These red rays fall 
on two thin gold leaves attached 
to the wires of a tiny galvanom- 
eter. Aside from its astronom- 
ical importance the instrument 
can take the temperature of a 
person several miles away and 
measure the surface heat of 
clouds or balloons. A 

New ideas, new materials, and 
new methods were alL necessary 
in building the titan of tele- 
scopes. Accuracies never before 
attempted on a large scale were 
imperative. Pointing the huge 
instrument on a star and holding 
the image still during the star’s 
slow movement across the night 
sky is comparable to keeping a 
gun trained continuously on a 
target two inches in diameter 
that is eight miles away and that 
moves at a speed of three feet 
per second. To stay on the star 
the telescope must move on two 
axes at the same time and the 
great dome above it must also 
revolve so that the telescope al- 
ways points through the open 
slot in the roof. The different 



L U ftVE of single sunspot cycle is thown at top with four 
calcium speciroheliogra rm showing appearance of sun at 
phases of cycle, observed at Mt, Wilson. Phantom drawing 
b&bw gives impressive glimpse of immensity and intricacy of 
Mt, Pa la mar telescope. 







* 



moving parte weigh hundreds of tons 
each and yet the slightest vibration 
would cancel the value of the tele- 
scope. For some kinds of research 
the image of a star, picked up by the 
great light-gathering eye, must pass 
through a slit one thousandth of an 
inch wide, Any vibration would throw 
the image off. Once, during an ob- 
servation at another observatory, the 
vibration from a one and one-half- 
horse power concrete mixer several 
blocks away was enough to disturb the 
instruments. 

One of the most difficult feats w&s 
to arrange a smooth way of turning 
the big 2,000, 000-ponnd dome. Even 
a slight vibration such as would barely 
ripple a glass of water would be too 
much. The problem was solved bv a 
new type of drive developed by Ed- 
mund G. Grant, associate engineer of 
the project. The dome is supported 
by thirty-two four-wheeled railroad- 
type trucks that travel on a track 
around the circular wall. Instead of 
using the conventional rack and pin- 
ion to turn the dome Grant cre- 
ated a new kind of friction drive, 
using four electric motors of seven and 
one-half horsepower geared vertically 
to huge rubber -tired motor -truck 
wheels that press against the dome. 

(Continued ft? page 1JS8A) 



Mi RRQR, call, tup- 
port and cover era 
lean in cutaway 
drawing at loft- Be- 
low, an astronomer 
i ns pacts the small 
polished mirror which 
is used to reflect 
Eight from the stars 
to a spectrograph, 
where the scientist 
reads the thin spec- 
tral lines to learn tha 
elements of which 
stars are made. 
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Vegetable “Sculptor” Makes Amusing Figure 



FufeH^J fifl-ystuf-eW Retold. Brou'n, p/fftf, 
tfsesfapcif ora unusual fioEBy by assembling ffi? 
orJmary run oi vegetables, fruit and other items 
from the table iitle odd sport characters* Afrci'c, 
the big feet of this high-kicking football player 
(ire mqJt of pranuls attached to string-bean legs; 
the body is made by carving u large potato, and 
stalks of celery swing of file sides to form 



Abode, with every muscle jef rained to urm 
it jprmf, the onion-head six-day bike 
rider points his spiCC naif info Hie wind; 
eyes made of cloves are wide open for 
every advantage t as the string-bean legs 
pedal trujajf fa dri'uc «?Jieels of orange 
slices. JLeft t with a Carrot and String- 
bean body, and a celery tail , the horse 
watches his pola-p layer rider jufisf 
wickedly at a pea* The cafiediait Kpff- 
sents nearly every sport 
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'lamp- On Light for Shop 

Is Handy for Repairman 



rubber to insure a firm grip on the sKdes, 
Being heavy arid having a sponge-rubber 
base, the unit will i|ot slip while in use. 



"Gearshift* * Nut Cracker 
Fits on Wall Bracket 

Made to fit in a 
kitchen wall 

bracket, a handy 3 

nut cracker is op- 
erated by a small // 

lever resembling 
art automobile 
gearshift, with a 
knob grip. A shift " ' r .- j 1 

of the lever cracks 
the shell nea tly 
and the meat can 
be removed un- 
broken. The 
bracket is a stand- 
ard one made to 
hold various tools. 



Swinging Sun Dial Adjusted 
to Avoid Time Errors 

Swinging in a vertical position, a new- 
type sun dial keeps more accurate time 
than the old-style stationary dial The 
plane of the dial is adjusted by a notched 
arc designed to keep the stylus always at 
right angles with the sun at noon, thus re- 
ducing the margin of error common in hor- 
izontal dials during the various seasons. 



At top, Spotlight is etompcd to pipe in workshop 
und focused an center of operations 



Particularly useful for repair w T ork 
where a steady light is required at differ- 
ent angles, a new clamp-on light is on the 
market. The clamp, of the rubber-covered 
spring type, clamps readily and quickly to 
almost any support. The light from the 
lamp is projected in a glareless, concen- 
trated beam. A ball and socket swivel 
joint permits tilting in any direction, in- 
creasing its uses in shop or factory, 


Vise Tapes and Binds Negatives 
to Make Lantern Slides 

^ Acting as a vise, 

a new photo- 
I* 1 graphic aid tapes 
and binds minia- 
tu re negat i ves ini 
slides for projec- 
tion. Ball-thrust 
bearings in each 
jaw allow the slide to revolve freely when 
pressure is applied and the glasses remain 
in exact position as it turns, assuring neat- 
ly applied binding. The jaws are faced with 



Notched arc under swinging dial is used 
rwet seasonal errors fc/dman in horizontal 
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Pistol Range Built in Tunnel under Back Yard 





Shaped like a barrel, a 
fifty-foci t target range i 
built under the back yard ^ , 
p erm i ts ■ h < k tin i e p r a c lici 
without d istu ]■ b i ng the 
neighbors. Targets are % Y 



carried through the tun- A 
nel on a wire and can be' 



brought back to the base- 
ment by means of a pulley Yo 
arrangement The target ^ 
is lighted at the end oLA 
the tunnel b y relit- ct ecT b 
light. At twenty -five feet, ^ 
midway of the tunnel, 1 it »t 
another spot where laiA ^ 
gets may be placed. The 
range has electric fans to 
carry off smoke and 
fumes of burnt powder. 

A manhole in the yarc 
permits access to the tar- 
get end of the tunnel, 

Sound of gunfire is dead- 
ened by noise -absorbing 
material with which the 
basement is lined. A tel- 
escope at one side of the 
tunnel makes it possible V? 
for the gunner to check his; .. 
shots. The tunnel range is 
Used by F red Mtu; Murray , 
motion- pic tu re actor. 



© r? fa mow nt i , tuiT Inc 

Top f Frtrd MctiMurray, film 
star, at.irtx fresh faj-pef to 
Gtld of t it u r\ nl carrier 
wire. Baintr, loading fur 
target practice an under- 
ground range 

* L4 / 1 *? 
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Manhole Lid Remains in Place Despite Sewer- Gas Blast 



When two Springfield, Ohio, men read 
newspaper reports of a sewer-gas explo- 
sion that flipped 



manhole lids high 
in the air and 
killed several per- 
sons, they went to 
work on a safety 
lid. The result is a 
manhole cover 
that will let gas 
escape but cannot 



/t'aaaajL- 



be flipped off by explosion or dislodged 
traffic. It consists of two hinged lids con- 
nected to a center beam, although without 
any actual hinge, the connection being 
similar to that of a wheel on an axle. The 
lids would fly open in event of an explo- 
sion, but immediately- drop back in posi- 
tion. The center beam is dropped through 
notches in the manhole rim and then given 
a quarter turn to anchor it. Once the cover 
is locked in place it cannot be dislodged or 
tilted by wheel traffic, 

/£> _rt 
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DAVY JONES’ 



Lowering bottle far taking samples of deep-sea water. Left, 
^'j/iuppcr" sampler u'it ft jaws which close automat ically and 
bite cut sample uiAco (rntfom is touched 



'T^REMENDGUS fortunes in undeveloped mineral 
- wealth lie at the bottom of the sea and today 
the world is beginning to consider ways of extract- 
ing these hidden treasures. Natural deposits of 
phosphates, oils and other minerals that are buried * 
under the oceans probably would be worth billions 
of dollars if they could be recovered. 

Mining the bottom of the sea today is receiving 
close scientific study* “It is very probable that 
the next generation a great deal of wealth will 
taken from the sea bottom/" says Dr* Francis 
Shepard of the Univ ersi ty of Illinois* one of 
sub-sea explorers, ^Difficulties Thai seemed insur- 
mountable before are being overcome. Oil wells off 
both the California and Gulf coasts are already 
extracting thousands of barrels of oil at sea," 

The present off-shore wells, tapping underground 
pools that extend past beach lines, were drilled in 
shallow" water or protected lagoons. Surveys indi- 
cate that the oil resources of Texas and Louisiana 
probably extend 100 miles out to sea. More than 
forty salt domes, along the sides of which large 
quantities of oil arc commonly found, have been 
charted on the sea bottom in that area in depths of 
200 feet of w T atcr or more, Most of these salt domes 
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TREASURE 



shore although costs might be considerably 
more than drilling on land. As deep-sea 
drilling technique improves wells might be 
drilled at much greater distances from 
shore, with pipe lines laid along the bot- 
tom of the ocean to the wells. One sugges- 
tion for drilling is that it could be done 
from barges moored to minimise Wave mo- 
tion. Present drill pipe is quite flexible 
and arrangements could be made to seal 
the work so it could be left safely during 
storm periods. 

The shallow Malay seas are adjacent to 
oil territory, there may be vast oil possi- 
bilities in the wide submarine shelf off the 
north and oast coasts of Siberia and salt 
domes have been charted in the shallow 
Persian gulf. One complication that might 
arise is the question of ownership of un- 
dersea resources, the high seas until now 
having been regarded as outside the juris- 
diction of any country although inierna- 



arc f oun d at the 
edge of the conti- 
nental shelf, from 
the Mississippi 
delta to the Mexi- 
can border. There 
are likewise possi- 
ble submarine oil 
pools off the west 
coast of the United 
States, and areas 
considered worth 
exploring extend 
as far as 150 miles 
to sea in water 
depths up to 500 
feet* 

Petroleum engi- 
neers think it fea- 
sible with our 
present knowledge 
to drill for oil two 
or three miles off 



Current meter far meas- 
uring uefoaty and direc- 
tion of deep~*en currents. 

0 1 torn, sediment trap 
which catches matter 
drifted along by sub-ssa 
currents 
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section* «/ ten^faot care at sea-hattam 
rarnpltj. ¥tight t relief (m^p showing (onfours of 
mnrinTF tnnycn off California COaSt near La Jolla. 

Contours at upper port reprvrvnt /tills ashore 

tional fishing treaties usually concede a 
country a prior interest in adjacent waters. 

So far oil seems to be the most promis- 
ing undersea treasure although evidence 
of other deposits has been found, Great 
masses of rock phosphate lie off Pacific 
coast beaches in depths of from 300 to 4,000 
feet, some of which might be recovered by 
enormous dredges. 

Gold dust has been reported in samples 
of the sea bottom taken from deep Alaskan 
fiords and there is the possibility that great 
deposits of placer gold may lie in the sub- 
marine canyons off the coast of California. 
Such deposits, if they exist, would be found 
concentrated in small areas due to the nat- 
ural sorting action of the canyon currents. 
Fine placer gold frequently is found on 
California and Oregon beaches after win- 
ter storms. 

Three-quarters of the world’s surface 
lies under water and has never been ex- 
plored adequately. One-tenth of this area 
consists of shoal continental shelves and 



shallow seas covered with 600 feet of wa- 
ter or less. It is these shallow areas that 
have exploitation possibilities. Scientists 
formerly supposed the continental shelves 
were mere accumulations of debris swept 
off the continents by erosion. But, using 
1 ‘snappers f ' for bringing up samples of the 
bottom, and dredges for hoisting larger 
pieces, investigators are learning that the 
continental shelves are integral parts of 
the continents. As such they are likely to 
contain veins of valuable ores. 

Today sub- sea scientists are exploring 
canyons more spectacular 
than tbe Grand Canyon, 
ancient lakes buried un- 
der a mile of water and 



submarine volcanoes that may or may not 
still be active. During the last year, Dr, 
Shepard, with the cooperation of the Geo- 
logical Society of America and the Scrjpps 
Institute of Oceanography at La Jolla, has 
been exploring the continental ^border- 
land'' off southern California. From the 
deck of the sturdy exploration schooner, 
“E, W, Scripps," he has surveyed the great* 
est known gorge in the world, a submarine 
canyon one wall of which rises 7,000 feet 





above its floor and which extends for more 
than seventy miles to sea off Monterey . 
Th is great canyon has nearly twice the 
height and length of the vast rift IPO miles 
of! the coast of New York which was sur- 
veyed a few years ago. 

There are fifty or more such submarine 
canyons along the west coast, most of them 
characterized by steep walls, winding beds 
and tributary branches that suggest they 
were once natural river channels at a time 
when the sea*s level was much lower than 
at present. Typical river gravels have been 



The deep-sea explor- 
ing schooner, *'£, W. 
Scripts/* Right, ad- 
justing deep-sea 
carer so it tutll trip 
automatically when 
dropped to bottom. 
Bel on r, lower in f imp 
to catch min at* ani- 
mal life 



dredged up from the bottoms. Last sum- 
mer Di\ Shepard reported a tremendous 
landslide in a submarine canyon off La 
Jolla. Being adjacent to the research lab^ 
oratories, the walls of this canyon are 
checked by soundings every two months, 
and one set of soundings revealed that at 
one point the canyon cross section had 
changed since the last soundings, large 

(Continued tra p&£c 1 47 A ) 
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ock Opens Dog’s Lunch 

tVhen Owner Is Absent 



M EtHANICS 

is designed to keep the poultry from sitting 
on the edge of the trough, resulting in bet- 
ter sanitation. Thu feeder is made in two 
sizes. One model serves twenty-five to 
thirty hens at a lime and the other has a 
capacity of ,125.4a 175 hens. 



Army's Latest Deadly Weapons 
Fight Tanks and I ianes 

Two new and highly effective weapons, 
one designed to combat aircraft and the 
other to fight tanks, have been adopted by 
the U. S- Army. Th e anti-aircraft gun is a 
thirty-seven-millimeter, automatic weap- 
on, mounted on an all-around fire, four- 
wheel trailer which may be towed by a 
light truck at high speed. The unit has a 
w heelbase of 120 inches, with a fifty -eight- 
inch tread. It weighs 5,000 pounds. The 
anti ’tank gun, of the same caliber, is 
mounted on a carriage capable of being 
fowled behind fast trucks or being hauled 
short distances by man pow T er> The gun 
crew is protected by armor. In action, one 
member of the crew' loads the gun and the 
other aims and; fires it. 



After patiently watching the clack* the pup is re- 
warded when the ‘‘alarm** opens the lunch £>gujI nt six 



Your dog can have his dinner right on 
the dot even if you don’t come home until 
late. An automatic feeding pan that opens 
at any hour set on an alarm clock lets the 
pup eat at the proper time. Dogs quickly 
learn to be on hand w r hen the lid pops open. 






Non-Waste Poultry Feeder 
Is Adjustable, Sanitary 



-,_ade of galva- 
nized steel, a self- 
feeder for poultry 
prevents waste. 
Flow of feed into 
the trough may he 
regulated, more 
coming down from 
a storage co m- 
partment as that 
in the trough is 
eaten. The feeder 



Tap, automatic anti -aircraft gun: below, anti-tank 
furl u.- 1 ! f it armor protection for its two-man crew 
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Tractor on Two Giant Wheels Pulls Scraper 




Mounted on two driving wheels 
which have pneumatic tires six 
feet eight inches high, a new trac- 
tor combines with a scraper to 
form an excavating machine for 
use on flood-control and dam- 
building projects. The tractor is 
powered by a Diesel motor devel- 
oping 160 horsepower. Also 
mounted! on two wheels, the scrap- 
er has a heaped-load capacity of 
thirty- eight cubic yards. Coupled 
together, the two vehicles form a 
forty-foot unit* The combination 
machine is speeding up operations 
on Hansen dam in California. 



the two- wheeled 
pa wer unit,. Note that 
the t ira r orr rnsn'-suf. 
Left, tractor hooked to u 
two-wheeUd ter apt r, 
Arming a forty-foot 
earth- working unit. The 
sc roper has a capacity of 
thirty-eight cu bic yard? 
of dirt and it is artful in 
flood -control and dam- 
ha tiding operation*. A 
Diesel engirt* develops 
S6Q horsepower to drive 
the unit 




for Planes Speed Recovery from Stalling 



rows 



Designed to aid in re- 
covery from stalling and 
spinning, “eyebrow slots” 
are being installed on 
training planes at Rnn- 

dolph Fi eld, the “West 
Poim^ot^nTeAIrT 1 The 
slot is a fixed installation 
on the leading edge of the 
wing. It causes a smooth 
flow of air to pass over 
the ailerons at slow speed, 
resulting in faster recov- 
ery from stalls and spins. 



f] There are 37,666,666 ra- 
dio receiving sets in the 
United State 290 for 
every 1,000 population. 



Pilot pointing to 4> eyebrow slat,*' a new safety device used an trainiFTg 
plane to speed up recovery from stalling and spinning 




oi-'er salmon traps. If the pilot 
dee ides those i n the mrur-fry 
boats are fish pirates, he naii~ 
ties the authorities and the 
freebooters ore utuajJ^ eov&hf 
before they can get away in 
their stats' boats. Left, hand 
hauling a fish-trap hit net 
full of salmon 



\ SLEEK blue monoplane flashed west- 
ward under the broken clouds of an 
Alaskan sky. Her pilot . Capt, Anscel C. 
Eckmann* scanned the glimmering water 
below as he pressed the right rudder bar 
to glee a wide berth to the lofty peaks that 
rise sheer from the shore of Chichagof? 
island. 

Ahead and around a tree-studded prom- 
ontory, a heavy cannery tender plodded 
eastward* n group of light-hearted fisher- 



men clustered around the wheel on the 
pilothouse roof. They laughed and joked, 
shouting to make themselves heard above 
the deep throb of the gasoline engine* 

It was July 3, and they were heading for 
Juneau to celebrate the Fourth, Their fish 
traps, scattered for miles In isolated coves* 
had been deserted for the duration of the 
festivities. 

Presently the pkme rounded the point 
and Capt Eckmann’s sharp eyes spotted 
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L. tala fick mann my be reneh \, + 

T * *«*# Island. Wash. 
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Lifting the stiver horde from 
the trap ta u jcsui #or the 
ride tG the rurtrtirrw 



the surface boat. The planers elevators 
lowered and the ship zoomed down to the 
cannery tender. Skimming so low over the 
water that the pontoons nearly touched^ 
Capt. Eckmann’s mechanic, Frank Hatcher* 
slid open a window and hurled a corked 
bottle into the water a few feet from the 
fishing boat. 

The tender stopped and hands call used 
from hauling heavy fish nets scooped the 
bottle aboard. The cork was removed and 
a paper fluttered to the deck* 

+ ‘Return to your traps/' the note ordered. 
^The fish pirates are planning a big haul 



over the Fourth, All leaves of absence are 
cancelled / 1 The order bore the signature 
of the fishermen's superior. 

The cannery tender swung about, point- 
ing her bow westward. Rifles were broken 
out and loadings inspected. The fishermen 
were on their way back to guard their 
traps and their valuable catches of salmon. 

Capt. Eckmann's plane was miles away 
within a few moments, dropping a similar 
message to another cannery tender. Then 
another and another until every crew was 
turned back. 

This was ten years ago and the event 
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Top r tender bringing stout of Salmon (0 firnnffy. Center, on* of sal- 
mon patrol planes. Bottom, an Alaska glacier tram the air, the daily 
sight of flyers who patrol the salmon grounds 



marked the introduction of 
fast seaplanes to combat 
freebooters as gay and im- 
pudent as those ancients who 
pill a g e d the high-sterned 
galleons of Spain on the 
Caribbean sea. Almost over- 
night the fish thieves learned 
that the reckless genius by 
which they had looted sal- 
mon packers of hundreds of 
thousands of dollars annual- 
ly could not cope with these 
darling patrol ships that 
swooped from behind moun- 
tains and clouds. 

Salmon in Alaska are al- 
most as liquid a medium of exchange as 
gold, silver or currency. They can be trad- 
ed for supplies and services, or sold for 
cash -over -the -dock at any of the scores of 
canneries. Salmon can t be branded like 
an Oklahoma bull. All salmon look alike 
and possession is as valid as a warranty 
deed filed in the county courthouse. The 
man who delivers the fish to the cannery 
is the man who takes the cash. 



The fishermen spread seines, trolled and 
erected traps, selling their catches to the 
many canneries that sprang up quickly. 

Traps are long rows of piling, extending 
sometimes a quarter of a mile from shore 
in channels where the salmon schools 
swim. Twine or wire nets are hung from 
them to trap the fish as they enter. One of 
the strangest characteristics of the salmon 

(Continued to page I14A> 



The Alaska fish traps 
attracted a new type of 
buccaneer fro m the 
hordes of men who fol- 
lowed the golden rainbow 
north in 1898 and were 
disappointed at not find- 
ing the beaches heaped 
with the precious metal. 
But they found some- 
thing that paid nearly as 
well, and much easier to 
get — the silver horde that 
swam the cold waters of 
the Pacific ocean, 

Thousands of the gold 
seekers t u r n e d to the 
fishing grounds to wrest 
from the millions 
of salmon which each 
year return to their birth 
streams to spawn and die. 
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Built-In Bumps^Torture’ Autos on Test Track 







Automob iles a i ■ ■ s 1 1 b- ft 
jected to real torture on a ^ 



new body-twlstir g strclc i i 
of test track at the Ford 
Motor company. The 
t me k , made of con crete, 
has mounds six inches 
high and as wide its the 
automobile* These 
mounds are staggered, 
one on one side of the 
track and another on ihc 
other. When a car is 
driven over the track on 
either side* the wheels 
pass over only one mound 
at the time* Another test 
calls for the car s right 
front wheel to pass over a 
mound at the same time 
that its left rear wheel goes over the mound 
on the other side of the track, thus sub- 
jecting the body to a wracking twist. The 
punishment is all the more severe when 
the car is giyen the test at twenty to twen 



Au tv 



hitting tAe high Jpofi" while borne given a body^tutitting tett on 
new track. Note humps in the pavement 



shaken that a test driver must fight to re- 
tain control After several runs up and 
down the track, the car is taken to the 
oratory iyid its body, springs, steering 
paratus and other parts are examined care- 
fully for signs of damage or failure. 



ty-five miles per hour. So hard is the car 
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Tiny Planets Move Around Midget Sun on Electric Model 



Complete almost to the smallest detail, a 
model planet a riu m demonstrates the *solar 
system when a button is pressed, the tiny 

planets moving in accurate oaths about a 

rT1> 






by a red light bulb, in exactly the relative 
time it takes the real planets to make a 
revolution. Every sixteen minutes, repre- 
senting a year of 365 days, the “earth” 

the sun. An 
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£fefln'caWjf operated model ot color syttem. finj^ bails on lop 
represent fun, moon, earth. Mercury and Yenus 



moon to ■- 

about the miniature earth* At all 
times, the midget earth holds its 
relative position to the sun, while' 
the moon and Venus vary from 
the horizontal plane in their prop- 
er movements* Earth and moon, 
on the model, are constructed to a 
scale of one -eighth of an inch to 
1,000 miles, making the earth 
fifteen-sixteenths inch in diame- 
ter. Thirty -two gears, each with 
the correct number of teeth care- 
* 11 computed, move the planets* 
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Tin Horseman and Steed 
Made by Soldering 



front of a Minnesota shop , 

Seen soldered to 






Standard tin parts have 
make the figures of a tin horse and rider 
that decorate the front of a Minnesota tin- 
smith’s shop. The horse and rider are both 
depicted in lifelike pose, lending an artistic 
touch to the advertising device. 



Gas-Saving Changes in Engines^"* 



which in turn could be utilized in future 
designs to permit of higher compression 
ratio and increased efficiency, A study on 
a typical enginf reveals that there is wide 
variation in the mixture being fed to the 
different cylinders and in the timing of the 
ignition spark/ with resultant detonation 
in some cylinders and an increase in the 
octane number ^of the fuel to make the en- 
tire engine operate well. Fuel octane num- 
ber requirements vary from cylinder to 
cylinder and the engine as a whole needs 
the highest rated fuel required by the 
poorest functioning cylinder. 

ft (3 V 4 



Vj l ^/7 ^ Suggested to Car Makers - ^ 
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0 + G„ Lewis of the Standard Oil 
ment company. These changes would 
duce the octane rating of the gasoline 
in the automobile, thus resulting in a sav 
ing. Reduction in the variations of distrifi^ 
utor-cam contours, which determine 
the fuel in each cylinder is fired, and 
dilution, of the variation of the fuel and 
mixture from cylinder to cylinder 
make this possible. Some experts recom- 



Dual Grinder for Lawn Mower 



Whets without Dismantling 



Both the rotating blades and the sta- 
tionary knife of a lawn mower can be 
sharpened by a power grinder which does 
its work without dismantling the mower. 
It takes but a few minutes to clamp the 
mower in position, perfectly alined for 
grinding. The reel blades are sharpened to 
the proper cutting clearance with relation 
to the stationary blade, 

' w 2 



Slight changes in automobile engined 
that would make them more economiest^ 
vc been, suggested to the automotive in-^ 
ustry by A + J + Blackwood, C, B. Kass and 



mend that manufacturing practices shouTESP* 

points in ^ 



result in a decrease of several 
octane-number requirement (of the fuel), 

1 \* , • - 
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Once the mower is c/omped in position, this grinder 
sharpens both stationary and rest blades 
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Tests on Street Speed Coming of Television 

fit _ | ) ^ /A* Id MAM I i \ / A I jM ( M iil /JL' 
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j”"jUE to mechanical dif- 
ficulties^ such as the 
laying of expensive cables 
for transmission, and to 
the lack of some means of 
paying for programs, tel- 
evision Ls not yet ready 
for general use in this 
country. But ex tens iv c 
experiments, aimed at 
improvement of appara- 
tus, are being conducted 
in New York, and else- 
where, with such good re- 
sults that an entirely sat- 
isfactory performance 
may be expected when 
television is introduced on 
a large scale. Since the 
transmission of pictures 
of news events as they 
happen will be an impor- 
tant feature of television, 
tests include work with a 
portable outfit. The icon- 
oscope camera is trained 
on some person or object 
and the transmitter 
flashes pictures of the 
scene to receivers before 
which sit engineers to 
view the finished product 
and to suggest means for 
improvement* Just re- 
cently the portable unit 
caught pictures of a new 
model automobile arriv- 
ing at the curb and dis- 
charging passengers. The 
unit transmitted the scene 
to a receiving set high up 
in a building near by, 
with what engineers de- 
scribed as satisfactory re- 
sults. While the television 
pictures seen on the 
screen of the receiving set 
were not nearly as dis- 
tinct as photographs of 
the same scene, they were 
clear enough for identifi- 
cation of persons within 
reasonable distance of the 
iconoscope camera. 



iconoscope ^iinicra f (op i t ie m v (rained an atiromoiiric i center /. 

same ffeenr on rereiuing .lef, Coniparison. "tuff ft. reijtiiar photo at center 

fteto /ar television has advanced in this country 
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l^OR generations the raging Colorado, 
A rushing through its mile-deep canyons, 
enjoyed the evil distinction of being Amer- 
ica's most unruly river* In the spring it 
descended on fertile desert lowlands as a 
roaring torrent. In the summer when this 
parched soil cried out for water* the surly 
stream dwindled to a sluggish creek. 

Today this renegade among rivers has 
been tamed* Imprisoned behind the 
si vo concrete and steel wall of 
dam. (he once ungovernable siream“ha£ 
become so docile that its former wasteful 
and destructive energy has been harnessed- 
to do monumental tasks- — to tp*rr the 
wheels of industry hundreds of miles Tire*' 

taut, to augment the water ■- Jf +l, ~ 

Los Angeles metropolitan area 
rigate the rich farmlands along the 
below the dam and in the Imperial valley. 

In fact, so thoroughly has the. Colorado 
been conquered that the puny hands of a 
few score of men, backed by the mighty 
strength of the dam, now direct the almost 
limitless foiQe of this IJQO-mile river and 
control the flow of billions of gallons of 
water almost as easily as you control the 
flow of water at your kitchen faucet. 



Ih the kitchen you turn a little valve and 
jet.qf-wafer under a few pounds pressure 
gtrshes- out, At T3ouldqr dam there are 
more than 21,500.000 pounds of gates and 
valves, a few weighing as much as 500,000 
pounds* Opening such valves releases a 
veritable Niagara under pressures of hun- 
dreds or even thousands of pounds* Yet 
little more effort is required to open a 
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RIVER 



to ittm the steering wheel of your ear* be- 
cause the water does most of the work. In 
fact, operating some of the valves and gates 
requires no manual effort at all* They 
work automatically. 

The nerve center from which the flow of 
water for all purposes is directed is the 
water master's office* No water will ever 
flow over this dam. Instead it is carried 
through huge steel penstocks from eight 
and one “half to thirty feet in diameter. 
The water enters through gates in each of 



Some of the ft u ge Boulder dam generators and. above, 
drawing sheumg /iouj Nevada side of Boulder dam 
works . The Arizona side has u simitar fanout 
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four 373-foot intake tow- 
ers above the dam, the 
tower gates being operat- 
ed from a control tower 
in each unit although 
they can be closed in an 
emergency from the wa- 
ter master’s office. 
Through thirty-foot 
penstocks the water 
passes to smaller pen- 
stocks leading to the tur- 
bines ill the powerhouse 
below the dam or, by op- 
ating needle valves, the 
water master's office can 
divert the flow through 
an outlet works emptying 
into the river below the 
dam, If, for example, an 
order is received from the 
Yuma project office which 
collects the orders from each project along 
the river, for 10,000 cubic feet of water per 
second for irrigation purposes, and 7,500 
cubic feet per second Ls being used by the 
turbines, the other 2,500 cubic feet is made 
up by releasing that amount through the 
outlet works. 

When the reservoir above the dam is 
filled in another year or so, excess water 
can be diverted through two monster spill- 
ways, one on each side of the dam and each 
large enough to accommodate a battleship, 
These spillways, 650 feet long, 150 feet 
wide and 170 feet deep, empty into tunnels 



Top, aerial view at dam and one of the grea t intake towers. Bottom , main power control room and, 
right, 9,000 cubic feet of water per second pouring from Arizona outlet Works 
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Photo cnurtcfiy 

Tnui»oiatlD«ntEil & Western Atr. Inc. 

Boating on upper end pf Luke Mead, 
fliijii f„ one of the Boulder datti pett- 
stoikt, Bottom, operating needle 
i--«jVc (ft cun y an wall outlet works 

fifty feet in diameter and 2,200 feet 
long. Steel gates atop the spill- 
ways can be set to operate auto- 
matically and in an emergency 
will rise sixteen feet, adding that 
much to the crest of the reservoir 
in ease of a serious flood. 

Should a big enough flood occur, 
more than 500,000 cubic feet of 
water per second could be emptied 
through spillways, valves and 
power plan Is. If both spillways 
were to discharge at their capacity 
of 200,000 cubic feet per second 
each, the energy of the falling 
water would be about 25 , 000,000 
horsepower, and the flow 7 over 
each spillway would be about the 
same as the flow over Niagara 
Falls, but the total drop would be 
more than three times as great! It 
is expected, however, that the flow 
of water through all outlets can be 
limited to a maximum of 75 t 000 
cubic feet per second. 

The fact that only a handful of 
men are required to operate a 
project as huge as Boulder dam is 
all the more remarkable when the 
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Top, dud corridor inside the Jam itself and a rvtfAf 
vieuf of the dam. Bottom , water pouring from if At 
canyon u?aU outfet i^or^jr drops t8@ feet — thirteen 
feet more than Niagara 

size of the dam and the volume of water it 
holds in check are fully realized* This dam, 
727 feet high, GGQ feet thick at the bottom 
and forty- five feet at the top, contains 
enough concrete to build a monument 100 
feet square and more than two miles high, 
plus more than 50,000^000 pounds of rein- 
forcing steel bars and rails. 

With one sturdy shoulder against the 




Arizona wall of Black canyon and the oth- 
er pressing into the Nevada side, it holds 
in leash a larger volume of water than is 
contained in Lake Erie* Lake Mead, the 
reservoir above the dam and the largest 
man-made lake* is more than 100 miles 
long, has a maximum depth of nearly 600 
feet, a maximum width of eight miles and 
covers more than 145,000 acres. 

Eventually there will he enough water 
in this lake in the middle of an arid desert 
to supply every person on earth with 5 T Q0G 
gallons* So heavy is this tremendous vol- 
ume of water that it has “dented 11 the sur- 
face of the earth above the clam and it ex- 
erts a maximum pressure at the base of the 
dam of 45.000 pounds per square foot. Yet 
man controls its flow almost to the gallon 
by opening and closing the valves and 
gates which form a part of the dam. 

Nestled at the toe of the dam is a 
U-shaped structure which is dwarfed by 
the great wall above it. This is the power- 
house which is as tall as a twenty-story 
building, each wing being 650 feet long. In 
this building are the great turbines and 
generators which produce the electric 
power for Los Angeles and other districts 
hundreds of miles distant. Eventually 
there wall be installed in this structure fif- 
teen 11 5 P G0Q -horsepower and two 55*000- 
horsepower vertical hydraulic turbines* a 

fConticiPcd to page ll&A) 



205 



POPULA H M E CHANICS 
* 



$ 



Radio Antenna Strung on Fishing Outriggers 



By stringing his radio 
antennas on the fishing 
outriggers , a Long Man d 
yachtsman more than 
doubled his rt'cepl inji 
range. The f o r t y - f o o 1 
sport cruiser “J ulioanna," 
of Freeport, L, I., is 
equipped with a single- 
frequency radio telephone 
set which normally has a 
range of sixty or seventy 
miles. When the fishing 
outriggers are - \ i n ■: i cl > j Lit. 
and the antennas strung 
on them the telephone has 
a 150-mile range. 

Radio telephone on fftfs fi&fti ng 
trail t hast 150-mile range when 
iff outriggers ore spread to 
eufry (V qnlL'nncn: 
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Automatic Auto Top Is Put Up or Down by Pushbutton 





When you push a button on the dash of 
One new model automobile, the convertible 
top flies up or down, as you desire, Vac* 
uum power operates the top, The rapidity 



of raising or lowering the canvas sqpms 
almost magical when it is remembered that 
car tops of only a short time ago required 
the combined efforts of driver and passen- 
gers to get them up or down. 
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Rayon Spun 800 Times Paster 
by Whirling ”Bakelite M Reels 



six and one-half minutes, 
■■this speed is a patented 
T h es e reels , resembl 
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Cameraman catches lap tainting us driver ape rates 

control on the instrument panel 

M 
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It used to take ninety hours to put mo- 
lasso.s-like viscose through the various 
processing baths that transformed it into 
rayon. Today a new plant at Painesville, 
O,. is being equipped to do the same job in 

The secret of 
spinning reel, 
re se running big talking- 
records, actually are cylindrical 
. groups of Bakelite fingers that coil and u n- 
cnil flic viscose strands and drop them 
rtnwnward at 200 feet a minute through 
baths to the driers and bobbins which wind 
Ihe threads for the weaver. Pressure 
ejechms start the tiny streams of viscose 
on tlu ir w r ay from the top. Speeding the 
manufacture of rayon 800 times faster than 
the traditional method, the continuous- 
spinning process is expected to do for ray- 
on whoL the continuous- strip mill has done 
for steel manufacture. 
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Winders of Golden Gate In- 
ternational Exposition, located 
on T r n * it r e Inland in San 
Francisco buy. include a roch- 
e(-fuji thrill nde i fight L Rid- 
ers will haU r pllufian of !^ai>- 
ing the earth at terrific speed 



Left, view of 250-passcngcr com part merit of 
rocket-gun ride. The "ship" if ninety feet 
long . equipped with portholes through which 
passengers apparently .MJi'fi! see the earth reced- 
ing. Below. 400-tOPt "Tower of T he St in" ( center 
of photo), iTdnftref by the mam palaces 
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«naf/at'r ti’entft»r <?f <Jie 
exposition u,'iY( he a steel diving 
hell which WtU [uii* L’i.fi tg j-j into 
forty feet of shark-infested wa- 
ter . Operated vertically en a 
steel shaft, the hell will hold ten 
to fourteen passengers, The iJ- 
liifroit of descent to great depths 
trill fcfi obtained fiirouffi the use 
of a submarine garden, ffuilt in 
a salt-water tank, fiit' bell trill 
he farced ta the bottom under 
prrsjtirf. Release of pressure 
will cj-ffou : the hell to bob to the 
landing: pier on the surface 



Left, night view of the "Tower of The Sun" in 
preliminary tests of Si. 000,000 illumination 
equipment. Spectacular lighting will make 
Treasure Island appear as n magic cify float- 
ing in San Francisco bay. Treasure Island 
5,520 feet long, 3,400 teet wide and stands 
thirteen feet utut'c sfh tai-'i-f. It is Jocafc^ 
iirsf north of Yerba Bueno rWanif, which if 
midpoint of the $77 ,000.000 Sun FronctSCo- 
Oahlund Bay bridge. The bridge gives access 
to the exposition by motor. The exposition is 
built in the form of a walled city, with a imu 
"Pacific" type of architecture blend inn old 
Mayan, Incan, Malayan dnef Cambodian forms 



207 



0 



\ 1 1 ^ ^ 

208K^: fT J ^ • FO PULAR 

Camera Catches Big Fish 
Leaping from Water 
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standard threads exactly. Coarse or fine, 
standard threads all have the same sixty- 
degree angle. The double-edge file is handy 
C -for cleaning out dirty, mashed and tight- 
fitting threads, 

t v i a sl tf 




Landing Net Weighs the Fish 
as It Comes from W ater 

I it 

era ted by the hand that holds the net. The 
net is made of strong linen mesh and is 
supported by a metal frame. 



Non-Tipping Food Dish for Baby 
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Unusual photo of hooked fix h leaping in the air 2 

caught hy tiler t oanterafnOfi 



Has SucHon-Cup Feet 

u^fr^Jr 



When a hooked fish leaped from the wa- 
ter off Qcraeoke island, N. C., recently, it 
jumped right into focus of a camera near 
by. The surprised photographer pushed 
the button and caught an unusual picture. 
The fish was a cabio, a rare salt-water 
fighter that usually jumps clear of the wa- 
ter after being hooked. It was landed after 
a battle of almost an hour, 

Two-Edged Rethreading File 
Fits All Standard Threads 

Two sharp, tapered edges of a steel file 
for repairing threads are made to fit all 
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Repairing damaged threads with the double-edged 
steel file which cut* the standard sixty -deg rte angle 
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Held fast by Cvp* r this dish cannot be 

overturned by children 

Held firmly in place by three rubber 
suction cups, a non-tipping food dish for 
baby will adhere to any smooth surface. 
The dish cannot be upset. It is manufac- 
tured in bright pastel shades of pink, gret 
and red plastic. The suction -cup feet are 
replaceable at small cost. 
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Portable Oil Drill Mounted on Rubber Tires 
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lop, f/ic nrlccJi-u./itri trailer Carrying f aided 
derrick to oil-welf site. pcrfntfr drill- 

ing outfit set up ready for work 






Self-contained and powered by two 
Diesel motors, a portable oil-well drilling 
outfit mounted on sixteen large pneumatic- 
tired wheels is now in use. Of die rotary 
type, the unit can drill 6,000 feet, at the 
rate of about 100 feet in twenty-four hours. 

When the unit is to be moved to another 
drill site, its derrick folds. The- derrick 
will stack 5,000 feet of three and one- half 
inch drill pipe. Rotary drills of this type 
not only drill faster and deeper than the 
older ‘"standard’ type, but make it possi- 
ble to take a sample core of earth at any 
depth, to show what formations arc being 
encountered. 
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One-Man Cab on Shovel Truck Lets Boom Swing Clear 




Notice the singU^xeat cab on this truck. It is made narrow so 
that the shovel boom con stWnff uiffAouf interference 



Mounted on a truck with a spe- 
cially built cab, a shovel or crane 
can be transported easily to the 
job. A lightweight mounting 
makes it possible to install the 
shovel permanently on the truck, 
pnd its one-man cab leaves plenty 
of room for the boom to clear as it 
swings to dump its load. The shov- 
el is gasoline-operated and has a 
seventy-five gallon tank alongside 
the driver’s compartment. 



CRopular Mechanics Magazine 
can furnish the name and address 
of the maker of, or dealer in, any 
article described in its pages. If 
you wish this information, write 
to the Bureau of Information, in- 
closing return postage. 
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By Benny Howard 

Rl sniirrli Test Pilot, United Air Lines 

A TEST pilot, most people seem to think, 
is a foolhardy fellow destined to live 
a short but exciting life, a reckless chap 
who whisks an unproved plane into the 
sky and zips, zooms, rolls, dives, slips, spins 
and stalls in an earnest effort to dislodge 
an engine or snap a wing, If he succeeds, 
according to popular belief, he abandons 
ship, parachutes blithely down and then 
loafs until someone builds another airplane 
for him to murder, 

ThU conception of a test pilot's job, I am 
happy to report, is just about 100 per cent 
wrong. United Air Lines which I repre- 
sent in the tests of the largest land plane 
ever built on this continent was not look- 
ing for a stunt man. If I went up in the 
Douglas “DC-4” which represents an in- 
vestment to date of almost two million 
dollars and the combined engineering of 
Douglas, United, TWA, American, Eastern 
and Pan American air lines, and started 
any impromptu aerial acrobatics, another 
pilot with no flying circus leanings soon 
would sit at the controls of this forty-two 
passenger, 65 ,000 -pound sky liner. 
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There is nothing spectacular, 
dashing or heroic about test-flying 
a new airplane, at least there isn't 
if the test crew knows its business. 
In fact, truth compels the blushing 
admission that the average test 
flight in the “DC-4T is about as 
exciting as a game of solitaire. 
That's the whole idea of testing — 
to make it a prosaic business, to 
put the ship through its paces 
safely, to go the limit without taking 
chances. 

Someone once described an engineer as a 
highly trained man who has to have ev- 
erything proved to him. The test pilot does 
ihe proving. But if the engineer wants to 
determine the stalling ' characteristics of a 
new r plane, the test pilot doesn't take the 
ship aloft, point her nose up and await de- 
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veiopments. He finds out in ad- 
vance what will happen by sneak- 
ing up on the stall. 

He bides his time. He waits un- 
til weather conditions arc right. 
He finds out what the ship will do 
under each, condition leading up 
to a stall. He is patient, slow, eau~ 
turns, methodical, perhaps to the 
engineer he seems just a bit stupid. 
But when he finally stalls the ship, 
he knows exactly what it is going 
to do. He has crept up on his ob- 
jective by taking a step at a time 
and testing his footing with each 




T ujo views of the great Douglas "DC~4 >r whose four maters dsVtlop S.$00 horsepower and , c-entgr, 
engineers reading instruments and recording data in cabin Jurint Bight tests 




cautious step. Thus he executes a 
potentially dangerous maneuver 
without taking chances* That’s 
test flying — a patient, methodical 
approach to each problem, taking 
nothing for granted, never accept- 
ing the obvious until it f s proved. 

Few realize the tremendous 
amount of data which must be ob- 
tained. the hundreds of perform- 
ance figures which must be 
checked and correlated in testing 
a new plane such as the “DC-4, ,T 
While in the test stage, this sky 
liner is actually a huge flying lab- 
oratory, its cabin filled with more 
than 2,000 pounds of test instru- 
ments and 6,000 pounds of wooden 
framework, seats and boxes for 
housing the crew, the scores of in- 
struments and the ballast. The in- 
struments in this winged technical 
institute record everything from 
the fuel required to take off to the 
temperature of the brake linings 
during a landing. 

Let’s make a typical test flight, 



our destination the prov- 
ing ground in the sky. 
There are a score of en- 
gineers and observers 
aboard. With me in the 
cockpit is a flight engi- 
neer, a pilot for the Dou- 
glas company and another 
representing the Civil 
Aeronautics Authority. In 
the cabin engineers and 
observers sit on comfort- 
able benches in front of 
large desks containing 
amazing arrays of instru- 
ments. An engineering 
chart has been prepared 
outlining every test for 
the flight, and even the 
position of each observer* 
All of us are equipped 
with parachutes. 

As we thunder down 
the runway to the hum of 



Pilot's compartment of r ‘DC-4 7T filled with flight and test in- 
struments and, above) engineer in fsbm u'crt-cftiVi g *'tnovies >r of 
propeller tfurfRE feat flight 
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5*600 horsepower devel- 
oped by the? four engines, 
the flight engineer speaks 
rapidly into a dictating machine, recording 
his impression of the takeoff as he watches 
the dials and gauges. The ship’s inter- 
phone system also connects the flight engi- 
neer with the pilots and with the engineers 
and observers in the cabin so data can be 
correlated as rapidly as it is gathered. 
Dining the progr ess of the flight, this engi- 
neer at my elbow continues to dictate so 
that when the trip is finished we have a 
complete record of everything which has 
occurred, This is important because ev- 
erything that occurs on a test Might may be 
sign if leant and nothing must be forgotten 
or we may have to do the entire test again. 
Back in the cabin engineers and observ- 
ers watch tons of instruments as they blink 
and whirl their thrilling story. Engine 
performance* the electrical system — big 
enough to illuminate an office building — 
the hydraulic system, vibrations and de- 
flections in structural members — all are 
being checked and double-checked. On 
blueprint blanks, the engineers make de- 
tailed notes as the ship speeds high above 
the clouds. Engine pressures and temper- 
atures, for example* require blanks with 
110 lines, each of which must be filled out 
carefully during a flight. If just one person 
slips up and fails to get his share of the 



TAp author pairing front cockpit &f (A* 4J DC-4 rt end, 
above* engineert nf theit stations rn the cabin dur- 
/njf a test flight 

data, wc may have to do the whole thing 
over. 

After each flight* all the results are 
checked and transcribed, Eventually thick 
volumes of reports thus are accumulated, 
adding valuable information to the science 
of aeronautics. In this manner engine tem- 
peratures, on the ground and in the uir, 

(Continued to pa^e 129AJ 









Enlarger Is a Film Viewer 
and Retpuching Stand 



T op t inserting paper far enlarging } tfiauJ, using 
j; mi lrtd-ffia #x window for viewing strip of film 

Four purposes are served by a photo 
printer designed for the miniature -camera 
enthusiast. It will make contact prints of 
any size negative up to three and one- 
fourth by four and one-fourth inches, and 
wiJI enlarge to that maximum size a thirty- 
five millimeter or half vest-pocket nega- 
tive. The printing method is simple. There 
is a slot for the film, and a ground-glass 
platen for centering. Closing the g round - 
glass door turns on the light and exposes 
the paper* The glass door also serves as a 
retouching stand and film viewer. 
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Maybe You're a One-Eyed Driver 
and Don’t Even Know It 



TO fa 

, T r . 

gators report that twenty to forty drivers 
in every hundred have defective vision in 
one eye that handicaps them in driving — 
and these are especially dangerous on the 
road because they are ignorant of the dan- 
ger. Once these drivers can be made aware 
of their deficient sight* they can be taught 
to drive with their heads at an angle or to 
keep turning from side to side to make the 
best use of the good eye. 

— 

Light Built in Battery Tester 
Makes Scale Easy to Read 

Pressing the 
rubber bulb of the 
latest battery test- 
er causes a built-in 
light to illuminate 
the scale, making 
It easy to read, A 
check valve pre- 
vents acid from 5 " 
dripping on the 
clothing, allowing^ 
it to run into the * 
barrel where it is : 
kept until released, 

)Jr 1 1 4 * 



Mechanical Cow Chews and Moos 
to Attract Customers 

Wagging its tail, wiggling its ears, chew- 
ing and even mooing, a mechanical cow is 
a novel advertising device used by stores. 
It contains motor and rods which provide 
action of the tail, ears, eyes, mouth and 
head. The mooing sound is produced by a 
bellows. Doors in the cow’s side open to 
the mechanism. 



In every hundred automobile drivers 
there are one or two who are completely 
blind in one eye. But three Yale investi- 

jlVi^ 
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Doors in side of animated colt Jr ft open f o s^ui 
mechanism that makes it moPv and moo 
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Monsters in Fish Bowl Stage Camera Thriller 




“Water boatman/’ above, is too busy eating 
dead fish fu see newt swimming down to attach 



Three cameras arc kept focused on small aquarium?, 
rtady fa record exciting action, That fearful, pop- 
eyed crcafurc below is ju/tt u small, harmless fish 



There 1 * hair- raising drama in a par- 
For fish howl, Horrible FifasFs era- 
huhrt if, jmonij themselves 

for life, Lynwood M, Chacg of 
sea, Ma ss. r ct h l a t rt i Mnffrng pjc- 
turc&"b y training cnnieras an bdu'Ji^ 
peopled with f resh- water pand crea- 
tures. Proper lighting and lenses 
that permit extremely ctoseup fo- 
cusing are the secrets of his strik- 
ing photographs. That deadly Crea- 
ture at the right with twccserlike 
claws tn its lip t* a rVftje nymph 
that will become a dragonfly 



« 

t 

r 



'\9 








216 



POPU I, A R M E c H A N I C S 




Polishing Up a Skyscraper While City Sleeps 



left . scattered spats of light in 
the huge RCA building in iVeiL' 
York show tuher e hard-working 
w o rn e ft utc scrubbing affim. 
another task in the p m r *’ xs of 
keeping 1/it' skyscraper polished. 
Rtght, bronze cleaner, wearing 

mask. t/SifJi eltfcPiv* in jspra p v 

on polishing Raid. The mash 
protects fas tangs against fumes 



Above, operating fsip floof- 
palishing machine which 
the skyscraper's ter- 
ra zzu Root ^ like gleaming 
f eft, digging 
chewing gutn uuf of media- 
tor tread* gives this night 
worker a tail-time job 



To keep a modern skyscraper 
shining t a huge staff is Con- 
stantly at work in the small 
of the mornings earning 
rtA isving ll'ftlfi' the city streps. 
Above, key man in the crew 
gets Watchmen's reports , 
itrtou-'s who goes in and ou( 
and why, and the location of 
all workers in the building 
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NASAL NERVES 

leading to the 

OLFACTORV LOSE 
OF THE brain 
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NASAL CAVITY 
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OLFACTORY 
NERVE ENDINGS 



A HE wc losing our sense 
x of smell? Such a be- 
lief is widespread* but it 
floes not have fact as its basis* ac- 
cording to Dr.^EKaest M. Seydelh 
who has spenFmany years in probing the 
mysteries of this little-understood sense* 

In modem man, he says, olfaction is not 
a decadent sense but a primitive one. We 
have allowed it to remain in its original 
state while developing our sight and hear- 
ing to remarkable degrees. 

As an analytical instrument, however* 
the human nose is more delicate than the 
spectroscope. Not one of our other senses 
is so acute* so extensively con- 
nected with the brain centers. 

And it plays a greater part in 
determining our behavior than 
we realize. 

“Our innate objection to bad 
odors/ Doctor Seydell states, 

“preceded many of the great sci- 
entific discoveries* which* in 
turn, removed the unhygienic 
factors responsible for these 
odors and also has succeeded in 
protecting us from many of our 
infectious diseases* In fact, the 
degree of advancement of a civ- 
ilization according to our stand- 
ards may be measured roughly 
by the absence of objectionable 
odors.” 

In our world, few things are 



J* 

HAIR ACTS 
AS FILTER 
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Shetch of human olfactory system,, showing how odor 
sensations reach brain by way of nasal ntriftJt. Bttv >«?, 
efrermea/ breath smeller helps tQ determine whether 
motorist has been using intoxicants 
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actually odorless and 
though the sensory im- 
pression of a smell is 
vague and hard to define, 

; it evokes a strong feeling 
f tone. tT Sights and sounds," 
he says, “are full of in- 
stant meaning to us; they 
belong to our directive 
(#• mechanism and set Us 
/^flunking. SmelK on the 
* other hand* set us feeling/' 

Although modern med- 
ical men are either indif- 
rent or skeptical of the 
value of odors in diagnosing cases,, there 
Srt*have been times when this method was 
used. Many physicians have described the 
acid smell of rheumatism, the musty odor 
, of measles, and have also assigned charac- 
teristic odors to both diphtheria and ty- 
phoid fever. 

Our fears, do they find expression in an 
odor? A number of professional investi- 
gators answer in the affirmative. This the- 
ory may explain the reason some people 
are constantly being bitten by dogs. In- 
, the individual was afraid of the 
animal that attacked him. 

Countries and cities have their identify- 
ing smells. An odor of sea brine and stag- 



Tap r smelting water to determine odors u'tuch 
be removed h y ehr.rnical made by his 
employers. Center t butter grader checking 
fresh butter tor aromc r. Bottom, mechanical 
ftdi* detects carbon monoxide in manhole 
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riant water is associated with Am- 
sterdam; dead incense and dry 
dust with Florence, and London, 
wet soot and dank, cold cobble- 
stones. The predominant odor of 
New York City is said to be gran- 
ite and more than one traveler has 
commented upon the tang of al- 
kali dust in the air above San An- 
tonio and the celluloid smell of 
Hollywood. 

Psychologists tell us the unex- 
pected notions and recollections 
that pop into our minds are occa- 
sioned by the stimulation of some 
fleeting odor. A whiff of fresh 
sawdust may cause an individual 
to think of events of his youth 
when he played around a sawmill. 

Smelling plays a prominent part 
in the perfume industry, one com- 
pany insuring the olfactory organs 
of its chief smeller for $50,1)00, 
Memorizing the odors of all ordi- 
nary flowers, fruits, and animals, 
together with a large number of 
chemicals, is part of the nasal edu- 
cation of chemists in perfumeries. 

The acuity of this sense varies 
in persons, just as it does in birds, 
animals, and insects. Olfactory 
disturbances have not only robbed 
individuals of many of life’s pleas- 
ures but have been known to cause 
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malnutrition and mental 
unbalance* "One investi- 
gator / 1 comments Doctor 
Scydelh “reported the 
case of a physician to 
whom violets had the 
odor of phosphorus, An- 
other person who took a 
headache remedy smelled 
a continuous odor of cin- 
namon . 11 

Much of what we think 
of as taste is actually 
smell. Paradoxically 
enough, most substances 
we smell do not taste. For 
proof, just close your nose 
and try to tell the differ- 
ence between a slice of 
apple and one of onion by 
your sense oF taste. 

There is also a quanti- 
tative difference, Doctor 
Seydell e xpl a i n s. lA W e 
taste only relatively 
strong solutions , 11 he says, 

“we smell very dilute 
ones. This can be demonstrated best by 
substances we can both taste and smell, 

“Because of their qualitative difference/ 
the two arc used in a very unlike way* In 

{Continued to 



Blind faffed and with nose closed, the man 
at left finds it impossible to tel! difference 
between apple and onion solely hy tke 
sense of taste. The nense of quickly 

receatf the difference 
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Left, sampling air at working face of mine with detect or to find if gas is ptesenf. Right t sampling 
tine arid mechanical nose in us? la T discover gaseous, condition in manhole 

aJ^AaAU 

■fc jnL M “ 

rv V\ i f ! *» 



m r n /tf 

AVsfoMjMMfJtr* Cm. 







i 



230 



f Wr i 

POPULAR MECHANICS 






and after the boat is made 
fast, vertical wheels on 
hinged arms are swung 
out, projecting slightly 
beyond the horizontal 
wheels and letting the 
boat ride easily against 
them while moored. The 
tiros are kept partly in- 
flated and are covered 
with canvas to prevent 
marking the boat. 









'ruck "Body Door 
Rolls Up Like a 
Window Shade 



hionster Shaped from Sand 
Made Real by Coat of Paint 



© Hntmltn a-t Brighton 

sculptor of English rffprf imuji of monster by trp* 

plying a paintbrush. The paint produce* an extremely realistic effect 



pn e.*rr e mefv reorrsftc errec 

It s only sand, this simian monster ^harlih^?rohi' behind 
a tree stump. Visitors to an English seaside resort are 
occasionally startled at the appearance of a prehistoric 
monster or wild animal on the bathing beach. The crea- 
tures are the work of a sand sculptor, who after shaping 
them heightens the realistic effect by add- 
ing a coat of paint. 

u \h % Q 



Made of flexible steel, a 
new type of door for the 
rear end of trucks rolls up 
like a window shade, It 
travels in a groove and 
disappears under the roof 
of the truck. The door 
automatically stays in any 
position, making it possi- 
ble for the driver to open 
it only part way to re- 
move a single parcel. 
Trucks equipped with the 
door can back closer to 
the loading platform than 
those with swinging doors* 



Wheels Along Dock Guard Boat 
from Chafing While Moored 



Discarded auto- 
mobile wheels 
mounted along 
the edge of a dock 
form "roller bear- 
ings'’ for mooring 
a boat, preventing 
any scraping or 
rubbing of paint. 
California yachts- 
men use balloon - 
tired car wheels or 
wheelbarrow wheels to protect their boats. 
Tires mounted horizontally let the boat 
slide in to the dock without touching it, 
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Opening like 
makes 



a roll-ton 



flexible steel dppr 
an load truck 
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Robot “Weathermen” Los Sun and Winds 




A'jIGu: fauiijr, o&oi'-r, i.i afCU- 
rote to onc-hundrcdt h intfi. 
Triple register tit rrgtif re* 
edri.-t tiiipd direct ion and Ur- 
loeity, Sunshine and tatnf all. 
Each meteorologist report A 
twice doily the 
HlfmntOffl GrtJ Current tem* 
pct'trtMr'e.i. air pressure , pre- 
Ci pi tot ion. wind Conditions 
and state of weather 



Keeping tab on weather in ti job far roJiafs, 
.'Vo wcul/a^rmtin con hit tiift/i stop WGitCih to 
dach the SHirny finirrj, In.rtc ad, automatic 
recorder, above at left a is always on duty 
counting rnmult'v of sin-isfu ni’ ( F& recant s 
OfC (pu.irJ on ohxiTL'at icrnh p( q.nj, and 

ft p, m, fl# V, S. stations, and « u t a m n 1 ic 
inst r aments collect data. Above at right , 
rm'UjLiriitg tivcivu -hour rainfall 
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Automatic Electric Teapot 
Stops When Brew Is Ready 




Water baits up intb spout of electric kettle BflJ shuts 



off current tr/it 4 n teu is brewed 



Shutting off the current when the brew 
is ready, an electric teapot is the latest 
thing tor the home. When the water boils, 
it automatically passes up through the 
curved spout into the warm teapot. The 
tea is brewed and when the teapot Is filled, 
the pot shuts itself off automatically. 

\i |3 93. 



Nut Cracker Blasts Off Shells 
with Internal Explosion 



Now comes the +i internal combustion” 
nut cracker* When you crack a nut shell 
from the outside, there is always some loss 
from broken meats* To produce perfect 




After receiving injection of gas, nuts sTide Jcuun 
chute into burner where explosion blasts off shells 
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meats, the college of agriculture at the 
University of California has contrived a 
way to blakt from wither*. Nuts are fed 
into a machine and pass over a circular 
saw which cuts a slot in the shell. Then 
jets inject into each nut a bit of non-U i 
poisonous explosive gas. As the nuts drop 
into a circular burner, the gas blows up^ 
cracks off the shells and blows them away* 

Vi (2> T 




» Wooden Shoes for Ice Skates 

Protect Blades and Floor 

i n iJiZ XT 

Wooden^hoes 



are being intro* 
duced to icc skat- 
ers. There is an 
oil-treated groove 
down the center of 
the shoe to hold 
the skate in place. 
You step into the 
groove, lock the 
shoe to the skate 










with a snap-on strap, then walk on the t ug 



or the porch without marring either 
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School Bus Like Metal Cylinder 
Rolls If It Overturns 




Youngster? riding in this school bus are safer, since 
it would roll over instead of taking Rat crash 



Made with a metal circular body so that 
it rolls if it overturns, a new school bus 
offers greater safety for its occupants. 
Since the vehicle would roll, instead of hit- 
ting fiat, it is said to resist smashing more 
than the conventional -type bus. The win- 
dows are set info the side of the bus ns an 
added safety factor. 
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Office ‘Mike’ Helps Direct Distant Building Job 



Microphones, loud speak- 
ers and field telephones 
have been combined in an 
independent communica- 
tions system for directing 
construction of a $2, 000,001) 
apartment development in 
New Jersey, A radio micro- 
phone in the central office 
is connected to five loud 
speakers installed in trees 
on the! wer i iy -s i x - a c re 1 1 a c t 
where the construct ton is 
under way. Telephone 
handsets also are attached 



, issuing fiiirMini,' order over the office "miftr " Cifftt', •ipeuher m tree curries message io ail 

Workers on the job. Top, field engineer Calls bock on tree 'phone for further instructions 



Halt. 



further instruction or clarification of the 
order, he calls the office on the tree 'phone. 
The central office then locates the plans of 
the section about which the engineer is 
calling and complete details are broadcast 
over the loud-speaker system. 



to the Ire^s for comm uni cation wilji the of- 
fice. Thus: an*oflder sprik&n into the “mike" 
at the office reaches all of the more than 
300 workers on the job, the five loud 
speakers broadcasting the message simul- 
taneously, Should an engineer require still 



‘Shivering’ Alloy Turns on 

^ ; Alloys that “shiver" at a change in tem- 
perature and can be made to operate clcc- 

I trie switches automatically are the latest 
discovery of the metallurgist, The alloys 
are various mixtures of iron, nickel, chro- 
mium and silicon; by varying the propor- 
tions, the metal can he made to “shiver" or 
lose its magnetism at any desired temper- 



[eat at Drop in Temperature 

ature from 150 below zero to 1,100 degrees 
above. It could he arranged to turn a j ^ 
heating plant on and off or to turn on a 
fan, sound a fire alarm or control refriger- 
ation and air-conditioning machinery. The 
development is based on the knowledge 
that different magnetic metals lose their 
magnetism at varying temperatures. 

f I/ . 

ew tA ' !Uu41444t * jS 



I* " 



POPU L A H M E ('ll a N ITS 



223 



V Of 



224 



A 



POPULAR 



MECHANICS 



i i 




Fast Car Resembling a Plane 
Has Vents for Rocket Power 



is thrown against a screen in the 
filter. The mesh of this screen is 
smaller than the radiator core. 
The shape of the filter gives the 
water a whirling action which de- 
posits sediment in a glass bowl 
offset from the water line. 



Cold Light for Enlarging 
Reduces Exposure Time 

Mercury vapor and argon gas i 
are combined in & tube light for 
photo enlarging that cuts down, 
the exposure time* The light from 
this filamentless bulb is largely . 
blue, with some green but no yel- y ^ 
low, rod or heat rays. Photo print- flL- 
ing papers of the chloride, bromide 
and ehloro-bromide types are. 
highly sensitive to blue light but 
not to red, so the mercury-argon % 
lamp is efficient for these papers. - 
Another advantage is that it is a 
cold light and there is no danger, 
of heat damage to the negative. * 

JjK* si 

Portable Gas-Driven Tool 
for Drilling or Grinding - 

Powered by a small ga soling 
motor, a portable tool for grind— 
ing, drilling and concrete surfac-^ 
ing is bandy where no electricity 3 
is available. It operates at 3,500 
revolutions per minute, top speed. 
Attachments for sanding, polish-^ 
ing and cleaning may be obtained. 



JVoH.ce the ir rocket tubes** in riaf of this Citr, u^hWi Soohs fife* a 
ct>i pi l £ s £ airplane. It is driven by d supercharged motor 



Closely resembling a small airplane without 
wings, a streamline automobile built recently has a 
speed of 115 miles per hour. Its eight-cylinder 
motor is equipped with a supercharger. Vents for 
rockets are provided at the rear of the speedster, 
indicating that its maker may be contemplating 
experiments with rocket power. Made of alumi- 
num, the car cost $16,000, 



— . — 

Filter for Car Radiator Hose 

Overheating of 
the automobile; 
engine may be rr- 
duced consider-' 
ably through tile 
Pit / Tpr use of a water filter 

% ’ mounted directly 

j. on the radiator 

KflHiO hose. This filter 

removes forei; :i 
su !) - 1 u ncos frt 
the water, helping 
to prevent clogging of the small passages 
in the radiator core. Water from the motor 



Finishing a Concrete Surface with hand tool driven 
by a portable gasoline engine 







-«p 



PO F U r, A R M E C' IT A X I C S 



225 < 



Latest Pursuit Plane Retracts Landing Gear 





Annul Uicw of new pursuit ship. Note that landing 
?«£fr fiux, been rrfrncfi. J 

OtuW 



Powered by a liquid-cooled engine, thp 
U, S. Army Air Corps 1 latest pursuit plane 
has two machmtTguns synchronized ttyfire 
through the propeller. The craft has re- 
tractable landing gear. Oxygen apparatus 

N v 5 7)0- 

Tractor Plows 



Two acres of Jake 
have been' converted into a clean, sandy 

beach by a sea-going tractor and gang 
, plo w . Equ ipped wi Ih g ro und -g ripping tires 



that had sufficient flotation on the oozing 
lake floor tokaop it from, sinkings the trac- 
w tor pulled the plow back and forth over 



V 1 
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permits its operation at extremely high 
altitudes. The ship’s radio is co-ordinated 
with an anti-aircraft alert net. so that it 
may be guided from ground posts to inter- 
cept hostile bombing planes. 

Lake to Improve Beach 



the grass and thistle -filled muck bottom. 
Disking and harrowing followed, resulting 
in ii cl fa j i beach on which nothing was left 
to injure the feet of bathers. The work ex- 
U Tided as far from shore as the operator 
could go without getting water into the 
tractor mol nr. Much of the job was done 










with the tractor’s front 
wheels submerged. 
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Greater Demand 
far Gasoline 
Forecast 



Plowing Inhe bottom with sea- going tractor to provide smooth beach near 
shore. The tractor's front wheels awrs often submerged 



Oil tnen anticipate a 
four-per-cent increase in 
gasoline consumption this 
year as compared with 
1938 because of the up- 
swing in new car sales 
and other encouraging 
business signs. The 
A merica n Petroleum In- 
jditute forecast the mini- 
mum need of the nation at 
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front wheels were often subi 
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30,000,000 barrels. 
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HUMAN 



Left, using instrument to 
detect out jutting roct in 
/ urn ah jR < i? h ti <a nd 
opposite page, tun&yorx 
silhouetted in ttJrtnef 
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gerous “heavy ground" and tremen 
do us water pressures for 'more than 
years, engineers and ha^d- rock 
have won a victory over "old man maun 
tain." 

A thirteen" mile bore has just been 
"holed through" in Mt, San Jacinto, sev- 
enty-five miles east of Los Angeles, It isv 
the eighth longest tunnel in the world, ^ 
Of the struggle to carve through the^ 
mountain, B. C. ("Mike") Leadbetter, gen- ' 
oral superintendent, says: 

San Jacinto may not be the longest 
tunnel in the world, but believe me, it has 



than the other ' * 



more 
seven combined! " 

Total cost of the San Jacinto tunnel will 
be $15,000,000 — about twice as much as the 
original estimate. Il is the major Sink in a 
400-mile chain of tunnels, canals, siphons, , 
anduits and distributing lines which will 
transport a million-gallons of water daily 
forrri" the Colorado river to Los Angeles ; 
and twelve other cities of the Metropolitan 
Water District of Southern California. 

Six dams, seven reservoirs, five pump- 
ing plants, 108 miles of tunnels, sixty -three 
miles of lined canals, fifty- five miles of 
conduits, twenty-eight miles of siphons 
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and 155 miles of distributing lines 
have been constructed. Much of 
the $220,000,000 aqueduct system 
was built without strenuous oppo- 
sition from nature. All the other 
thirty-seven tunnels wore com- 
pleted on schedule and below es- 
timated cost t but at San Jacinto 
n at u re co neon t ra led h er f 1 1 r y , For 
her most effective weapon she 
chose the very thing that man will 
carry through the mountain- 
water. 

For months two crews had 
worked toward one another — inch 
by inch, Finally Ihc drills of one 
crew chattered through the last 
thin rock partition. The slim holes 
were loaded with explosives and 
the crews retreated to safety. 
ll Mike” Lcadbettcr closed the elee- 




Surrey at WDrft iin job which showed that the best rente tor 
the Metropolitan Aijueduct lay across deserts and through 
mountains, San Jacinto presented the toughest problems 
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trie switch to fire the charge, First, a low rumble 
and then a surge of sound shook the mountain. 

+< She's holed through!” 

From the throats of half a hundred men hurst 
that cry as the two gangs raced to see which could 
Kct through the jagged hole first. 

And the two shafts met exactly. Modern science 
and engineering had cooperated to bring two holes 
together deep in the heart of the mountain. Sur- 
veyors had kept a constant check on the progress 
of the tunnel to sec that it varied not a fraction of 
an inch. Working with precision instruments* they 
could delect the slightest deviation in grade or angle. 

The “battle” of San Jacinto was begun May 13, 
1933, Preliminary surveys showed that the best 
route for the aqueduct lay under one shoulder of 
the mountain, which towers 10,805 feet* To have 



Top, left, testing concrete plug Jn lohomtOry. Center, Ort* the huge batteries of pump 9 us ted in tunnel* 
Bottom, left, machine -miner setting drill. Center, venter pouring from ceiling and sides of bore. Right , 
fttHcAinff mac Apple Carrying away shattered rock after blaft 
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driven the tunnel straight through the 
mountain, from east to west, would have 
taken about twenty years* So* instead of 
excavating only from the east and west 
portals, it was de- 



cided to sink two 
vertical shafts and 
a slope adit alonjg 
the route of the 
tunnel* With drill- 
ing crews working 
both ways from these 



auxiliary 
entrances, it was possible for eight 
crews to attack the mountain in- 
stead of two* 

Here is what you would have 
seen if you had visited the tunnel 
before it was "holed through”: 

First you put on a "hard hat” 
for an excursion into the bore with 
Superintendent Leudbetter. The 
hat is made of pressed paper as 
tough as steel. Underground work 
is in progress twenty-four hours 
a da Vi seven days a week, with 
electricity illuminating the scene. 

The air is fresh, being pumped 
into the tunnel, and the tempera- 
ture is about that of rock temper- 









{Continued to page 122.41 



Top, map of fire system, showing San Jacinto. Ctititi 1 , uwlder 
repotting drilling equipment* Bottom, m *heaPy ground" section 
where huge timbers *ire placed close together to rci re-ins 
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Door Lens Reveals Caller 

But He Can’t See In 

c-. L. 



Ho u&vwiftr 

inch icns, but 
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By means of a one-way “eye ?T In the 
front door, visitors can be seen before they 
are admitted to the house. Instead of the 
usual “peephole” which lets the caller look 
in, this device is a two-inch hand-ground 
lens. Outside, there is only a tiny hole vis- 
ible. From the inside, the reducing lens 
shows clearly who is ringing the doorbell . 
it can be mounted high at an angle so that 
children can glance , up and see outside. 
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Ten-Step Photo 
if ies fro 
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fered for photo- 
graphing, printing 



and focusing for an indodr scene, the cam- 
eraman can turn the control to normal or 
less, then adjust it to full floodlight for 
the brief moment required for exposure. 
Similarly, the switch permits positive con- 
trol during printing and enlarging, allow- 
ing adjustment of the light according to 
density of the negative. 
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Light Globe Is an Insect Trap 
with Removable Base 



Attractive as a 
light fixture and. 
attractive to in- 
sects as well, a 
ceiling globe of 
diffused glas s has 
three funnel slots 
to lead moths and 
other insects to 
their destruction. 
Light invites the 
moths in, the su- 
perheated air kill? 



them and they drop to the removable base 
which is easily emptied. The globe is de- 
signed for kitchens, porches and stores. 
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"Eyes” Guard Hydraulic Brake 



and Warn of Leak in Line 
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Ordinary elec- 
tric bulbs can be 
varied from dim 
light to a brilliant 
Hood by a ten -step A 
control switch of- 



Diagram of protective system for hydraulic brakes t 
which shuts off defective tine and warns driver 






Hydraulic brakes are given an added 
and enlargin g, safety factor by an automatic “sentry” just 
tvhil,,- arrgpging^ developed, a unit that stands guar if- over 
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1 he hydraulic system and seals ofT the de- 
fective line whenever a break occurs, at 
the same time warning the driver. Loss of 
even a small amount of brake fluid through 
leakage causes failure of the system and 
leaves the driver without brakes, But 
this automatic device assures him at least 
two brakes* It consists of a unit attached 
to the master hydraulic cylinder and a 
dash signal. Whenever a break occurs in 
one of the lines, a balanced Neoprene ball 
is forced by the hydraulic pressure into a 
seat leading to the defective line and seals 
it ofT without further loss of fluid. Front 
and rear brakes are fed by separate lines 
so that if the Neoprene ball goes into ae~ 
tion to shut ofT the front brake system due 
to a leak, the rear brakes are still in oper- 
ating condition. On the dashboard, tw r o 
red “eyes" marked “front” and “rear" flash 
every time the brakes are applied, but 
when a leak occurs the lamp representing 
the inoperative section fails to light 
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Model Guns of Balsa Wood 
Latest in Hobbies 



Hf 3 $ 



Bacteria Change Wood Sugars 
into Valuable Chemicals 



i 



Chemists have put baclerWT^useful 
work in transforming sugar made irom 
wood into valuable chemicals, SugarsNal- 
ready are being produced commercial 
from such trees as hemlock, beech, maple" 
and birch. At tjie University of Wisconsin, 
these sug ars were fermented expenmen - 
tally by tile agency of bacteria, and the 
products were butyl and ethyl alcohol, acet 



Model- maker working on kin 

with pair of tweezer* 



Creating balsa wood miniatures of de- 
structive military equipment is the hobby 
of one military academy cadet* His model 
of a B row ninenna chine gun captured top 
honors at a recent hobby show. The tiny 



tone and isopropyl alcohol. ■n, v * 4 , weapons are complete in every detail. 
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Conveyor 



vers Coal Direct from Truck to Bin 
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Delivering coal directly from truck to 
bin, an endless conveyor belt eliminates 
shoveling and wheeling and so reduces de- 
livery costs. The belt is eight inches wide, 
of heavy-duty rubber* mounted on two 
aluminum pulleys and driven by the truck 
motor. The conveyor will unload coal or 
other commodities into an elevated open- 
ing, and in combination with an auxiliary 
chute it will carry over a fence, hedge or 
terrace. 






Conveyor belt delivering coot at right angle from 

rear of truefti to window of bin 
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C Inquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 

receipt of return postage, 
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SUPER-SAFETY 



and boat drills were held simply 
because the law demanded them. 
Passengers were inconvenienced 
as little as possible arid in some 
eases the drills were slack. Today 
the whole merchant marine as de- 
ten’ mined that there will never be 
a repetition of the “Morro Castle” 
disaster. Training in emergency 
work is conducted continuously 
and thoroughly because emergen- 
cy gear worth hundreds of thou- 
sands of dollars is worthless unless 
the men know how to use it. 

No one ever knows when fire 
will break out on a ship, Likewi 
few men know when 
will be held. At a quiet wor. 
the captain or chief officer a man 
goes down to a cabin or cargo hold 
and operates the alarm apparatus. 
The first warning comes in on the 
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t^EVEN short hoarse blasts and a long 
k one on the whistle throw the normal 
routine of a great passenger liner into 
turmoil. Vibrating all through the ship, 
the "all hands on deck” signal sends 
crew members struggling into life bells 
and jumping to their boat stations. 

On deck* life-jacketed men swing out 
the boats and ease them down to the 
,rail, Inspectors stand bv t watches in 
hand, while squads of men scramble 
into the swaying boats and are lowered 
away. Down on the water, the ship’s 
motorboat casts off from its falls and 
moves away while the crews of the oth- 
er boats break out their oars and follow. 
'On the motorboat the radio operator 
descends into his watertight compart- 
ment and calls a station fifty miles away. 
The drill ends when blasts from the 
whistle recall the boats to tile ship. 

Passenger -liner crews play the game 
of "abandon ship” every week and they 
play it in grim earnest. The game has 
to be played exactly as if an emergency 
existed. Every man has to be letter- 
perfect in his duty. A decade ago fire 










Above, servicing' ti'Arsf ies of big liner. Below, emergency 
crew equipped with stretchers, fire hose and breathing 

and lifesaving equipment 
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automatic alarm system 
on the bridge. Then gen- 
f r al alarm bells n 1 1 
through the .ship begin to 
sound* A man is sen l up 
on the flying bridge to 
strike rapidly on the 
ship’s bell. The officer on 
watch steps over to a 
smoke -detecting cabinet 
to see if smoke is coming 
up from the location of 
the alarm, A pull of etg- 

are tie a moke blown into a 
tube by the man who op- 
erated the alarm can he 
detected on the bridge. 

Meanwhile* the s hi p*s 
special emergency squad 
has been assembling. An 
officer leads the way to 
the scene of the alarm 
signal. Water lines are 
unrolled, hose is connect- 
ed to the nearest high- 
pressure lire -fighting wa- 
ter mains, and men in 



Left, .UiipA f rt £ r fa 
Right, r <rscvv --njtiud m«Jn. flflt- 
forrt. in&p&ctfnq nurtnr liteh&at. 
Radio and ifiijiw tiff JdrrifJ in 
fofnpai'lnifnf 
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asbestos suits and breath- 
ing apparatus go through 
the actual work that they 
would if a real fire was 
being fought. Up cm the 
bridge, a valve is turned 
to dose all watertight 
doors and fire screens. A 
master switch shuts down 
every air-conditioning 
and air-circulating motor 
on the ship. Hand pumps 
and tire pumps all over 
the ship are tested, the 
men directing the big 
streams of water out over 
the rails. As part of the 
drill a man presumed to 
be disabled in the Fire Is 
fastened in a basket 
stretcher and carried up 
to the boat deck. Officers 
with check lists in their 
hands move rapidly from 
deck to deck, noting the 
operation of each piece of 
equipment and the ability 
of the men. 

Thorough Fire and boat 
drills are usually held in 
port but supplementary 
drills arc he]d at sea. At least once each 
voyage passengers are assembled at their 
boat stations and rehearsed in fastening on 
life belts while the master of the ship ad- 
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Lett, cadet - quarter master at wheel and 
officer on bridge of S,$, “Mot Sonia.** 
Rightf removing plate from condenser 
for inspection. Bottom r boats ready for 
lowering in " abandon ship” driii 



dresses them over the loud 
speakers, giving instruc- 
tions as to what they 
should do in a real emer- 
gency, Once a week, also, 
comes a ‘‘man overboard” 
drill. A boat is swung out 
over the side ready for 
lowering and the ship 
steams around or stops 
and goes astern just as if 
a man wefe to be picked 
up from the water. 

Seeking greater safety 
on the sea, the Depart- 
ment of Commerce has 
tightened up its regula- 
tions in the last couple of 
years. Approved types of 
fire-fighting apparatus, 
more fire-resistant mate- 
rials and bulkheads, and 
loud-speaker systems 
leading to the crew’s 
quarters, public spaces 
and decks have been or- 
dered installed on ocean- 
going passenger ships. 
Some vessels were held in 
port until the improve- 
ments were made. Exam- 
inations for seamen and officers have been 
made more stringent. Greater care in 
avoiding accidents is part of the campaign. 
Officers and seamen are being better qual- 
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panel and by throwing a switch he 
can convert the speaker system into 
an emergency telephone to talk 
back and forth with some one at 
one of the speaker outlets. 

Two quartermasters, a junior of- 
ficer, and the officer of the watch 
usually occupy the bridge, with one 
of the quartermasters standing 
guard over the " metal mike' 1 auto- 
matic steering gear that keeps the 
vessel on its course. If the device 
should break down he can steer the 

(Continued lu patru 14JA) 



ified to keep their ships 
out of danger. Hourly pa- 
trols are supplementing 
fire-alarm apparatus. Op- 
erating gear, such as the 
engine-room telegraph 
and the steering appara- 
tus, is duplicated so that 
the stand-by system can 
be used if failure occurs. 

The bridge is its brains 
and the center of a ship’s 
nervous system. On the 
bridge the officer of the 
watch commands the 
speed and maneuvering 
of the vessel. Telephones 
connect him with the 
look-out in the bow and 
with the engine room. On 
another phone system he 
can call any station on the ship. Alongsid 
the fire-alarm panels on the bulkhead ar 
deck plans showing the location of all fir 
and emergency apparatus on board, 
position of hydrants, extinguishers, Foam 
lie outlets, escape manholes, and fire doors 
He operates the general alarm system 
pulling a switch, and closes all the water 
tight doors on the ship by pulling another 
The ship’s whistle and siren levers arc 
der his hand, as are the controls of a 
intensity searchlight. He can address ev 
ery person on board from the loud-speake 



Tap, crew iHfffl6ers Pf lifeboat oors. Center, operator 
at panet of ship*-tc shore radiophone % y> lo m , 

emergency steering gear dawn m stern of ship 
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Shark Nose on Bombing Plane 
Is Aid in Sighting 



tiresome to the t?sTert#r ? but a 
monotone is best for radio recep- 
tion. The ^vogad 11 is designed to 
level off the hills and valleys of 
si louts and soft words emanating 
! :n the transmitter; it reduces 
strong syllables quickly enough to 
avoid overloading the transmitter, 
and boosts weak syllables to pre- 
vent the listener from missing 
them. The name of the instrument 
Is a coined word made up of the 
firsi letters of the words: ‘ volume - 
opt rated gain-adjusting device/’ 



Fish-Like Motorcycle Hood 
Helps Set Speed Record 

Over the same Utah salt Bats 
where Eyston and Cobb recently 
drove their monster automobiles 
at nearly six miles a minute, a 
hooded motorcycle has set a new 
American record of 137.40 miles 
an hour. Like a roaring dolphin 
A *i the two- wheeler hashed over the 

me Lsured mile, its rider completc- 
ly encased in the streamline shell, 
*J| ' the rear section of which slides 

D backward to admit the rider. The 

eo\ ering is of balsa wood laid over 
a framework of airplane tubing, 
'-HW4J - m * _ with fabric glued over all. Vents 

= MUrV “ the nose admit air to cool the 

‘ engine, the air escaping through 
hungry shark, an louvers in the sides of the talk 
Army Air Corps* The driver peers through a syn- 
a new and secret Ihetic glass window slotted into 
tically figures ou[- the foretop of the shell. There are 
tilde in relation to-j two recessed landing wheels that 



is powered by two engines 



Roar and Whisper Equaled 
by Radio Voice Leveler 

Whether you bellow in oratori- 
cal voice or speak in feminine 
whisper, the “vogad” will level 
your voice to normal volume over 
the radio telephone, A monoto- 
nous voice that accents strong and 
weak syllables equally may seem 



Rear section of '‘d&lphin” shell slides back to admit driver, who 
sight* through window in- front . No ties ^landing** Mj/iceJ 
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are dropped when the 
motorcycle approaches a 
stop* Built by ll Hap” 
Alzrna at Oakland, Calif., 
from a stock model;, the 
“dolphin” has mammoth 
flywheels, crankpins, con- 
necting rods and wrist- 
pins turned out of light 
* alloy metals. 
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Backflow of Sewer 
Gas Stopped by 
Trap 
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Plane Tubes Like Doughnuts 
in W ater T est for Leakage 



tw 



■- * 

rS’ 



To prevent 
and foul odors from back- 
ing into the basement 
through a floor drain trap* 
an automatic primer can 
be Installed. This primer 
is Intended to maintain 
the water seal in seldorn- 
used drains where the 
seal would often be bro- 
ken by evaporation. In- 
stalled in any convenient 
cold-water supply line, 
such as the lavatory or 
sink, the primer would 
operate whenever the 
water was turned on in 
that line, letting a small 
amount flow to the drain 
trap, to replenish the seal, 
I’d i L /-■ {L- 



t.ihe &0 many giant doughnuts, tubes for airplane tires are tested for Itak- 
in water vat, thus afivrtitff passengers pf mare safety 

Looking like a huge cooking utensil holding giant dough- 
nuts, a testing device subjects airplane tire tubes to sub- 
mersion in a search for leaks, The inflated tubes are sub- 
merged in a tank* If the tube is leaking* a stream of air 
bubbles betrays the flaw and the tube is discarded. While 
few. tubes are found defective, the test is conducted as a 
matter of safety to the air traveler, since a flat tire might 
result in the overturning of the plane. 



Asbestos Lid Clapped on Fire Smothers Incendiary Bomb 



One of die "special fire- 
protection devices intro- 
duced in England by air- 
raid defense authorities is 
an asbestos cap to be 
clapped over any small 
lire started by an incen- 
diary bomb. The dome- 
like lid is carried on the 
end of a pole* For his own 
protection the fire tighter 
wears a special helmet* 
gloves and apron. 



fireman drops dome f 0 smother flames started by incendiary 

bomb. The demonstration p ?as a part of air defense drill in England 
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flThere are 22,500,000 
electrically wired homes 

t 



in the United States* 
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Atom Smasher Aids Research in Many Fields 




Through the use of a cyclotron, 
a huge machine designed to smash 
atoms, at the University of Chi- 
cago* scientists are delvin 
the mysteries of many things af- 
fecting mankind. Physicians in- 
terested in cancer treatment^ 
physiologists* biochemists and 
other experts in a great variety of 
tic Ids arc to use this new research 
tod. An atom, according lo phys- 
icists* may be visualised as con- 
sisting of a nucleus made up of 
bundles of positive electricity* 
called protons, and n number of 
uncharged particles called neu- 
trons. Around this nucleus in- 
volve electrons, tiny bits of nega- 
tive electricity that balance the 
positive charge. The cyclotron is 
a giant machine containing a vac- 
uum chamber fitted between the 
poles of a super-magnet. One side 
of the chamber is positive* corre- 



Top, the cyclafron* sAut 
down for Eidju-xIfneJltf- 
Hottota, the canltai pa n - 
at. / f an attendant wtth 
a pai t at pliers m fws 
pucAct should approach 
loo dost to the big ma~ 
chine white it is operate 
ini", the xn a tf m- E * e fo™ 
would pall the pliers 
through his clothing, 
rip pt rig it like paper. 
Watches must &*= liepos- 
ited seme (jfsfarur from 
the cyclotron to prevent 
the magnet from stop- 
ping them and perhaps 
damaging the works 



% 



spending to that pole of the magnet, the 
other negative. Application of high-volt- 
age electricity to the machine creates a 
powerful field within the vacuum chamber. 
The way to smash the atom is to unbalance 
the nucleus, either by breaking it apart or 
by making it overweight, Atomic particles 



are whirled around the vacuum chamber 
at terrific speeds built up in the powerful 
field as the difference in potential adds im- 
petus to their movement. Finally the 
atomic particles fly out of the vacuum 
chamber and smash against a target at one 
side of the machine. Some of them pierce 
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the nuclei of target atoms 
and if they happen to 
lodge therein, they create 
overweight bodies that 
begin radiating beta and 
gamma rays. Hence the 
atom is temporarily ra~ 
dio-active. So strong is 
the attraction of the su- 
per-magnet that a nail 
held in the field can be 
bent but not moved by 
the hand. Liquid oxygen, 
having magnetic proper- 
ties, swirls toward the 
magnet instead of falling 
straight to the floor when 
poured into the air. The 
magnet even attempts to 
unwind coiled filaments 
of heating elements placed 
between its poles . Strik- 
ing the machine’s oscil- 
lator with a copper bar 
sets off an arc that will 
burn like a flame, more 
than a foot high, for as 
long as desired. Watches 
are stopped and some- 
times damaged if exposed 
to the powerful magnetic 
forces of the cyclotron. 



Multiple-Arch Dam to Hold 
Vast Irrigation Lake in Check 



the world, storing 200,000 acre-feet of water far irrigation 

Thrusting high its battery of arches across the Verde river 
in Arizona, the Bartlett dam will create a vast lake to serve 
the irrigation needs of the Salt river reclamation project. 
This will be the tallest multiple -arch dam in the world. It 
will hold back a reservoir of 200,000 acre-feet capacity. 
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Card Index Rotating on Wheel Permits Quick Reference 






Rotating Hie wheels that accommodate 
from 1,000 to 7,000 posting or reference 



cards are the latest accessory for efficient 
office bookkeeping. A spin of the wheel, 
which revolves in a ver- 
tical plane, brings the 
desired card to the top 
quickly, within easy reach 
and visibility. There are 
removable segments for 
transfer of records and 
division of work, and in- 
dividual cards can be re- 
moved or replaced with 
one hand. Another file 
wheel rotates in 
zontal plane on a 



4$ murtj' d£ 7,000 re/ircilce cords can be kepi an this rotating-uiheit file. 
A (JuicA spin brings the desired cqrd to the fop 



CLighting experts pre- 
dict the average Ameri- 
can home which used 425 
kilowatts in 192G will use 
1,300 kilowatts in 









Mirror Tool Helps Mechanic 
Show Parts under Auto 
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floor. Wide space between the rc^Jt and the 
end o! the board makes it almost impos- 
sible to burn the pad. The rest is large 
enough to hold any size iron. 

— — 



Gasoline without By-Products 
Made by Catalytic Process 



Production of gasoline independently of 
oil and other petroleum by-products is 
made possible by a catalytic refining proc- 
ess jusi developed In the past, when gas- 
oline was refined from a given crude oil, 
certain by-products were also produced 
for which there might be no immediate 
. Now, if there js a seasonal market 
for gasoline alone, the refiner can elimi- 
nate the by-products and obtain only gas- 
ohm.. Essentially the new process Is a 
method of breaking down large molecules 
of crude oil and trimming or building 
smaller molecules to the proper size and 
type to make the grade of gasoline desired. 
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Mechanic using long- handled mirror to inspect 
underside of the automobile 
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For showing the condition of auto parts 
recommended for replacement or repair, a 
mirror with telescoping handle is available 
for mechanics. The too! is especially use- 
ful in examination of parts under the 
chassis and back of the panel, not only 
speeding up the mechanic’s work, but also 
enabling him to show the car’s owner ex- 
actly what is required to put the vehicle 
in good shape. The mirror is unbreakable. 



Meta! Safety Rest for the Flatiron 
Fastens on End of Board 



Reducing the 
danger of burning 
the hands or 
scorching clothing, 
a handy rest for 
the flatiron is now 
on the market. 
Fastened on the 
end of the board, it gives more room for 
handling large sheets and tablecloths. 
Edges are turned up on three sides of the 
rest to prevent dropping the iron to the 
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Battery Is Kept from Flooding 
by Cap Forming Air Pocket 

Overflowing or flooding of automobile 
storage batteries is prevented by a cap 
that traps air in the cell, When the lid is 
screwed down, air vents are opened, let- 
ting the cell “breathe" normally. When 
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Cross-section drawing of battery Cap which prevents 
overflow or flooding of cel! 



the battery is to be filled, the cap is turned 
to the left and a threaded barrel moves 
upward, closing the air vents and trapping 
air inside the cell which prevents the ad- 



dition of any more liquid than necessary, 

u2^wh. 
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Pilot Lifts Altitude Record above Ten Miles 




Beating his own wm Ids 
altitude record by nearly 
a mile. Col. Mario Pe//,i 
of Italy recently estab- 
lished a i M-v. high mark 
f o r hca vie r-t 1 i an - air c rah 
of nearly eleven miles 
above sea level. Wearing 
protective garb that re- 
sembled a diver’s suit 
more than an airman's 
uniform, the famous flier 
took his single -engined 
Caproni up to a ceiling of 
56,017* ar c o r d i n g to his 
instruments. His former 
record, sc= in May. 1 £137. 
was 51,361 feci. On his 
latest ascent lie rude in an 
air- con diti oi i e d , h o nn eti - 
rally scaled cabin. 



Cot. Mario Pe Xzi of Italy is 
buckled i n t n hi gh-aitil tide 
suit far a venture into ^rut- 



strato&phere-. He reached 
5G<0I7 fa ft 



b 

Speedy Anti-Aircraft Tank Fires Cannon at 114-Mile Clip 




Armed 1 to the teeth" with anti-aircraft 
guns, a tank that can chase airplanes at a 
114 -mile- an -hour pace on paved highways 
is being demonstrated to army engineers. 



Camouflaged tank capable of nearly two milts a minute on /lijiituny. 
Notice anti-aircraft gUnt in. u-i n rfj hie Id and roof 



-(> ] L- ' 

•, J * ¥ 



/ 



C Although traffic acci- 
dents have increased in 
numbers, the death rate 
based on mileage has. de- 
c reused seventeen per 
cent since 1925, 
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On rough terrain this armored dread- 
naught can travel seventy -eight miles an 
hour* Its turret carries a thirty-seven mil- 
limeter anti-aircraft automatic cannon ca- 
pable of firing 120 shots 
per minute, and in addi- 
tion it carries three ma- 
chine guns firing through 
slots in the front and 
sides, A driver, cannon- 
eer and machine gunner 
comprise the crew, who 
are protected by three- 
inch bullet-resistant 
glass. The tank weighs 
16,000 pounds, a ton light- 
er than medium tanks 
now in army use. 
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FUMES 



Top, fire fighters pushing into heart of Homes behind pow- 
erful stream of water. Bottom, modern forest-service fire 
truck that carries %5Q gallons of Water, hose and other 
Homo-fighting equipment 



/ HIGKING smoke hung over field 
^ headquarters although the ad- 
vancing flames of the forest lire were 
still ten miles away* An operator hur- 
ried from the mobile radio central to 
the conference table where the fire 
boss was holding a board -of- strategy 
meeting* 

“Johnson says he + s got to have three 
or four hundred more men right 
away*” the operator reported. "The 
fire is running away toward the settle- 
ment and he can’t hold it, Ifll reach 
the first houses in a couple oE hours!" 

The comma nder-in- chief of the fire 
fighters picked up the latest weather 
map that the meteorologist had drawn 
and issued his order: "Tell Johnson he 
won't need another man. The wind is 
going to shift inside of an hour and he 
can start spreading his men out now 
for cleaning up. The settlement is safe.’ 

He turned again to the blackboard* 
“This shift in wind, gentlemen*" he re- 
sumed, “means that we can hold the 
ridge east of Oak Creek if we get up 
there by six o*clock. Well have a 
bulldozer widen the firebreak. A cou- 
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Left, fire fighters equipped with portable w*ai«2f tanks, jsias/i- 
ini; knives un J electric headlight** Right , backfire 

tu burn an area aver which thv main fire cantiPi pass 



pie of tank wagons can 
stand by. Wo can pull half 
the men away from the 
head of the fire safely and 
concentrate on stopping it 
at the ridge* 

Five minutes later tire 
new orders were being 
dispatched to 3, OCX) men 
on the lire lines. Zone 
leader s were contacted by 
short-wave radio. Scouts 
carried other orders to 
isolated groups. The last 
tanker truck lumbered up 
the forest -service road to 
the new battlefield. An 
airplane roared away 
with the fire boss as pas- 
senger for a survey by 
which he might judge if 
the new strategy would 
halt the fire. 

Fighting a Forest lire 
the modern way is like a 
problem in military tac- 
tics, Thousands of men 
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have to be thrown into a forest 
within a few hours, A housing 
and feeding organization that 
didn't exist in the morning 
must be working smoothly by 
afternoon. Communication 
systems covering hundreds of 
square miles must get into op- 
eration at once. 

Like the army with sis zero 
hour, the forest service is or- 
ganized ahead of time for effi- 
ciency, Speed is the essence of 
success in fighting a forest fire. 
It may take 100 men or more at 
headquarters and the camps to 
plan the campaign, move men 
to new positions, and keep them 
supplied with tools and Food, 

At headquarters the fire boss 
leaves most of the detail work 
to his chief of staff. The fire 
boss is the district ranger, the 
general behind the lines who 
pores over maps, considers 
slopes, types of cover and u r ind 
directions as he lays out the 
campaign. The chief of staff 
contacts crews and issues or- 
ders for him. Other staff mem- 
bers arc a liaison officer for co- 
ordinating state, county, and 
fire-fighting crews from log- 
ging camps, a chief supply offi- 
cer who checks everything 
from bread and blankets to 



gasoline, a chief of trans- 
portation in charge of 
trucks and bulldozers, 
and a communications 
chief in command of the 
telephone, teletype, and 
radio circuits, 

Attached to headquar- 
ters, along with the mo- 
bile central radio station, 
is a weather bureau on a 
special truck. A separate 
radio receiver allows the 
meteorologist to pick up 
the latest weather reports 
from the a reas he wants. 
Combined with the ob- 
servations he makes with 
his own instruments, 
these reports enable him 
to make new forecasts 
every half hour. 

What the weather is 
going to do may affect the 
whole plan of battle. 
Knowing ahead of time 
that the wind is going to 
shift, the fire boss can get 
the jump on the flames by 
attacking them from a 
new position. Sometimes 
he may start a backfire or 
get " hot spot" crews ready 
to slash down the brush 
and fight the fire with 
portable hack tanks. 



Top, ith d.il? i ! t r ltd io station- Center, food dropped from plane by par- 
achute, Bottom, scene at field headquarters durins a forest fire 
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after dark. Normally there are up -canyon 
winds during the flay that carry the fire 
toward the ridges but after dark the winds 
usually reverse, slowing clown the flame 
front. Ten o'clock in the morning is the 
deadline because if the fire hasn‘( been 
beaten by then it is apt to burn all day, 
helped by heal of the sun and l lie lowered 
humidity. Sometimes the “boil up" at about 
that hour is like an explosion and flames 
suddenly race ahead as the right condi- 
tions of temperature and dryness occur. 

(Continued to page 116A) 
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Fire boss outlining p fORrV ss of mpo r y n 

rjycjinsf (fumes to stolf members 



Crown I Ires that race through the 
tree tops ahead of the main body of 
fire that eats ils way from trunk to 
trunk are the hardest to fight. In 
coniferous forests the fire boss Irios 
to cut the head off the lire, stopping 
its forward run, while in other cases 
he may decide that a Hanking attack 
is best. 

The first, objective of the campaign 
is to try to corral the fire by ten 
o'clock in the morning following the 
day of discovery. 1 1 takes time hi get 
men in to the lire lines and some of 
the most effective work can be done 









Photo® by U, S. Forest aorvLce 

Center t /liff/il view of /tames touring through forest* 
Bottom, extinguishing smaif (ire a pdcfc pump 
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‘Safelight > PhotoPrint Paper 
Developed in Lighted Room 



removed by hand. Next they enter a dry- 
ing tunnel, and then are dipped into vats of 
wax A cold-water spray hardens the wax, 
and when it is shipped off the feathers 
come off too. The wax is reclaimed by re- 
heating and separating feathers from wax 
by centrifugal force in a rotator. 

fitT > 63 

Trigger Tripod for Camera 
"Shoots” over Crowd 

Snapshooting . 

with one hand is 
as easy as firing a 

camera is mounted HI I Ml Hf i v 
on a pistol-grip 

ger release. It is 

camera having A 

standard tripod M 

threads and cable M 

release for its 
shutter. The grip 

makes it especially easy to hold the cam- 
era at arm's length above the head, aim 
*»nd ,+ fire” at a subject over a crowd. 



^Satel ight pape r" containing prang* dye is placed 
utith negati Ve in flexible frame and exposed to f/jhr, 

HJ p3. 

Development of photographic prints injr\ 
room lighted by a 100- watt lamp is madd-- 
possibk- by the use of a sensitized paper- 
with ' "built-in" h safelight. This safelighC 
-consists of an orange dye. Negative aryi 
paper are placed in a special flexible framp, 
that can be bent to conform with the shapck 
if the bulb, assuring uniform illumination 
of all parts of the negative. After a short 
exposure, the print is placed in the devel-* 
opcr, stop bath and hypo, where the orange* 
dye Is dissolved completely, leaving fh*r: 
finished print, clear. c-U 



Tractor Built from Junk Parts 
Does Farm and Road Work 

Constructed fWm ^ im k aXdomobiles, 
truck and tractor parts, a homemade trac- 
tor hpilt by a North Dakota fanner pulls 



“production line" that includes a bath in 

hot wax to remove the feathers. It takes- * discarded automotive vehicles 

fifty-three minutes to go through this line. , 

but as many as 300 cleaned turkeys can be two plows at four miles per hour. The task 
dressed for the oven at once, As the birds' required 200 hours of spare time. The 
start conveyor, larger feathers are } tractor also is used on roads. 

<L ... 
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Dog Keeps Seaplane Base Clear of Driftwood 




Because of the activities 
of a dog, seaplane pilots 
landing at a New York 
river base breathe easier. 
This dog, a three and one- 
half year old German 
boxer, keeps the river 
around the base clear of 
driftwood which might 
damage the pontoons of 
incoming planes. Each 
morning the dog takes up 
his watch on the seaplane 
ramp. Upon sighting a 
piece of drift w o c j d , he 
plunges in and drags it 
ash ore. £ o m e I i m e s t h e 
driftwood is so large that 
the dog must have help in 
dragging it out. 



Sailors Use 'Dry Ice 7 
to Lighten Job of 
Swabbing Deck 

Swabbing the decks D*‘ 
still the drudgery it has 
always been, but now it 
seems that Dry Ice may 
make the life of a sailor a 
bit easier. Technical ad- 
vances ha vc 1 ight enp d 
other jobs, but nothing 
until now has replaced 
“elbow grease" in scrub- 
bing away the far that 
oozes from the seams on 
a ship’s deck, especially 
in tropical waters, Lieut. 
L. F\ Blodgett, command- 
ing the U : S.S. “Whippoor*-- 
wiH" at Pearl Harbor, 
Hawaii, tried freezing the 
ooze- by applying Dry I re 
to the decks. After this 
t r e a t m ent the t ar w a s 
chipped ci IT easily. 



CfEleven cable h »p era ted 
streetcar lines remain in 
th is counti 1 > ■ — s o a 1 e n 5 n 
San Francisco, throe in 
Seattle, one in Tacoma, 

' {ftA&rvu- \ 

1 hj £ \ t L ii#l fie /. 



Confer, JrofiiinJ! htauy (inibfT from the 
fj-s#rj?jf htlp to complete (ft* fJif> , . 



off hops into river, 
Bottajb i, t 
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Heat-Resisting Glass Kettle 

for Table or Icebox 



screwed on the container, it acts as a seal 
and can be left on until the can is empty. 
To measure out an ounce, you simply tip 
the bottle or can. hesitate a second to let 
the pap fill, then press the plunger to pour, 

n (a / 3 — - — 

Radio in Cah of Freight Engine 
Directs Switching in Yard 

Switching operations in a Swedish rail- 
way freight yard are directed by radio 
signals. The yard foreman operates a 
brans mi u cr sending signals and telephonic 
orders on wave lengths between 1,000 and 
2,000 meters, using varying tone frequen- 
cies for each separate switching signal. In 
the engine cab is a receiver with loud- 
speaker. The trolley wire for the electric 
locomotives serv ers an antenna. 

"Mike** In Officer’s Megaphone 
Raises Voice above Traffic 









j 
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Transparent teakettle can be used for table i> • - ic - 
for storing water m refrigerator or for boiling 






Equally useful for table service and for 
storing water in the refrigerator, a glasA^i 
teakettle has a locking lid for convenience' Jt 
when pouring. Water heats quickly in lh& IM 
transparent kettle of heat-resistant gki&Q 
and the amount of water in it can be seen 
at a glance as it boils. 
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Pouring Cap for Bottle or Can 
Measures Out One Ounce 



One-ounce doses of top-lubricating 
for your automobile engine or one-ounce 
portions of fruit juices and beverage can 
be dealt out handily with a dispensing cap 
which his on bottle or can. Pressed or 

i <PflA • ii 



* @ Hamlin of BrisbtCt] 

Traffic officer at Brighton, England , gets (iJic^lrw 
by talking into megaphone with '‘frtiiif-m" mike 



When a policeman is trying to control 
traffic by voice, no ordinary megaphone 
will do. In B righ ton. England, the police 
use a double-acting megaphone — it en- 



closes a microphone. The constable speaks 
in normal voice, yet the sound is amplified 
many times and it seems that he is shout- 
ing. The amplifying apparatus Is in a small 
case usually carried over the shoulder, 



. *i ^ IJ^Owe avp 11,163.000 horses and mules on 
_ . . ... ^ ■ lr A- fiiaaA^'ih Che? United States today, only half 

Pressing the plunger of dispensing Cap measures our . _ . _ 

e xact ly onejruncejsf fluid from bottle % 

1(5, (Fboc.^tV l* 4 
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nly half 
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"Intelligent Whale” Grows into Modem Sub 




Above, the conning tower 
t ?/ the “fl- Jfl + " muJtii-n L f . 5 * 
naVV sufinicirriic, the 

"intelligent 14'hole r " fen- 
rrtiin s ulimttr ine of 1897 
which the navy never 
adopted for service 



Streamlines were not unknown 
]]■ the nineteenth century. In fact 
the lines of the “Intelligent 
Whale," that daring submersible 
of 185:17 which failed to gain an 
enlistment in active service, are 
cleaner than those of (he modem 
“R-IO" of the U* S. Navy with its 
h li I Ity conning t ower p roj e c t in g 
from the hud amidships. Bui sub- 
marines have traveled far in forty 
years. The hand-driven *' whale" 
of 97, which could carry a ten- 
man crew was never adopted for 
service by the navy and remains a 
curiosity on dry land for visitors 
at the Brooklyn Navy Yard to in- 
spcct, The Diesel-electric subma- 
rines of today are a powerful 
fighting arm of the sea forces. 



Wrist Watch Does “About Face ” to Protect Its Crystal 
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To protect its face from’ injury, a wrist 
wateft just placed oh the market is reversi- 
ble. A slight pressure on one side and a 
flip of the finger turns the w T alch “about 
face" and locks it, dial and crystal toward 
your wrist and the monogrammed or dec- 
orated back facing outward. 



ffNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self- a,d dressed envelope. 





Flipping the reversible wrist watch "atouf fate** 
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Mystery Box Runs Household 
by Controlling Appliances 



ELECTRIC 

CRADLE 



ELECTRIC 

percolator 



ELECTRIC 
egg COOKER 



Top, k vying “mystery hi?x >M to control electrical appliance*. Circle, 
trot tins appliances with the box is Itke astn% a dial telephone 



system. This is made to 
operate standard relays 
controlling such house* 
hold devices as the coffee 
percolator, egg cooker, 
oven, ventilating system, 
or, if you please, a motor 
rocking the baby’s cradle, 

S [ vc-j — 

Slices of Bread 
Ride Through 
Toaster 

Riding through on a 
small conveyor, bread is 
toasted as it travels in a 
new automatic electric 
toaster. Each slice is car- 
ried past the heating ele- 
ments on the conveyor at 
just the right speed for 
browning. The toaster's 
speed equals that of a 
two-slice toaster of the 
conventional type, since it 
is continuous and three 
slices can be browning at 
the same time* one fin- 
ishing its trip, the second 
in the middle of the toast- 
er and the third just start- 
ing through. The slices 
are dropped from the 
toaster when finished, 
eliminating watching, 
Current consumption is 
700 watts. A special set- 
screw permits setting the 
toaster for the exact volt- 
age of the house current. 
The base is air-cooled so 
the appliance may be han- 
dledpwhi]{* in operation. 



Running a household by radio is no long- 
er an idle dream. With the aid of a small 
transmitter, a little box with a dial* many 
home appliances can be operated from a 
distance. All things electrical in the house- 
hold can be put under remote control by the 
magic of this “mystery” control box which 
is already used for tuning in and varying 
volume of radio programs* The box itself 
is a small portable transmitter which, 
taken to any part of the house, induces a 
current in the receiving end of the control 




"Production tine** method of making toast 
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BUGS 

/ \N THE asphalt apron of 
J a Los Angeles airport, a 
silvery transport warms up 
for cross- country flight. The 
pilot awaits his signal from 
the fils patching tower. 

"Hold up a minute," he is 
warned, “here comes a spe- 
cial rush order of “soldiers” 
for New Jersey. . , ++ 

A field attendant sprints 
to the plane, and gives the 
co-pilot a cardboard pack- 
age, Than the plane slips 
into the air and heads east. 

Thus, thousands of tiny 
soldiers are flown each week 
from their California bar- 
racks to a far-flung battle- 
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BUGS* CATCH 





field that extends from the 
peach orchards of Connecti- 
cut to the sugar-cane brakes 
of Puerto Rico, They are 
hurried eastward to help the 
American farmer in his nev- 
er-ending war on insect pests 
that destroy a 81,000,000,000 
crop every year! 

The Lilliputian soldiers 
are insects too — tiny wasps 
and beetles that massacre 
their destructive cousins of 
the held and forest. Enly- 
mologists call them parasites 
and predators, '‘Setting a 
bug to catch a hug" is a well- 
established practice known 
as biological control. 

The Los Angeles labora- 
tory of Dr, A, W. Morrill 
breeds parasites and preda- 
tors on a commercial scale. 
Annually he ships between 
40,000,000 and 50,000,000 eggs 
and insects to all parts of the 
United Stales by air express. 




Tdfj, Dr. Morrrff wears gtW most in showing Aiouj eggs of groin moth 
art collected from c/ot-ft sacks. ItoffOm* cwmioinff egg card fa dflrr- 
m r n e whether Trichagramma is af lOOri 
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His customers are farmers, or- 
chardists, nurserymen, agricul- 
tural experiment stations, and 
universities. 

Insects comprise one of the 
largest living groups of crea- 
tures in the world. Of the 
500,000 known species, how- 
ever, only about 300 arc actu- 
ally injurious to man. The par- 
asitic and predatory insects are 
important in checking the birth 
rate of their destructive rela- 
tives. They maintain a balance, 
without which the world would 
soon bo overrun by legions of 
insects. Parasites usually de- 
posit their eggs in their enemy’s body, 
while predators kill outright by stinging. 

One of the best known insect parasites is 
the Trichogramma — sometimes called the 



products — peanuts, raisins, beans, and ce- 
reals. If 100 of these little wasps are liber- 
ated in a warehouse, they will eliminate 
the Indian -meal moths in a very short time. 



“winged atom." This little fellow 
measures only one-fiftieth of an 
inch in length and can hardly be 
seen with the naked eye, Under 
the microscope it appears to be a 
tiny wasp. The Trichogramma is 
especially effective in destroying 
the eggs of the sugar-cane moth 
J borer, the alfalfa butterfly, the 
greenhouse leaf tier, the tomato 
hawk moth, the corn-ear worm, 
the Oriental fruit moth, and many 
other pests. The Trichogramma 
female deposits her eggs in the 
eggs of the host insect, and when 
the wasp larvae hatch, they liter- 
ally eat up the host insect’s egg. 

A close relative of 
the Trichogramma is a 
little wasp which car- 
ries the scientific name 
of Micro bra con he b tor. 
This tiny parasite de- 
stroys the eggs and 
larvae of the Indian- 
meal moth which is a 
pest of stored food 



ins sprinkled over paper coif- 
ered with squares of paste. 
BoUam, potato roort* where 
ladybird beetles are raised 
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7 op, mealy hugs on burlap. f.eit f iaur means of 
shipping. Bottom „ plating shipments of parasitic 
insects and eggs aboard tri;r finer 



wa s ini i o d u ced f roi n A u s t r a 1 i a 
and the mealy bug threat disap- 
peared in short order. Orange and 
lemon a ss o e i at i o n s in sou then i 
California still raise this beetle for 
distribution to members. 

Dr. Morrill ships ladybird bee- 
tles by air to many parts of the 
United States where they are set 
against mealy bugs, thrips, aphids, 
and red spiders. Ho once saved a 
New York florist's stock of hot- 
house poinsetlias by sending him 
Cjyptolaemus. And once He re- 
ceived an order for 15,000,000 
beetles! 



( Cnnlinuctl to page? 134AJ 



Another doughty little 
insect fighter is (he lady- 
bird beetle— of which 
there are dozens of vari- 
eties, The Crypto] aemus 
is well known and is often 
called "America's No, 1 
Beneficial Insect," 11 is 
black and red and about 
one-eighth of an inch 
long. Southern California 
fruit growers sing the 
praises of this helpful lit- 
tle beetle. About thirty 
years ago the citrus in- 
dustry was facing com- 
plete destruction by the 
mealy bug. Crypto I aemus 
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Ten -Foot Cardboard Ship 
Cut Out with Scissors 



bo estimated or measured by instruments! 
and the resulting figures are applied to the 
^danger meter” which automatically gives 
the file ristta numerical rating on a scale 
of seven. A danger rating of one is regard- 
ed as negligible; four would call for aver- 
age season precautions, and seven requires 
measures to meet extreme danger. 



Motor Drives Plane 
Weighing Only Two Ounces 



Among the smallest power plants in the 
world are the miniature engines built by a 
Los Angeles hobbyist. One of his tiny mo- 
tors, two and one -fourth inches high and 
weighing only an ounce, turns the propel- 
ler of a model airplane weighing two 
ounces. The plane has a two-foot wing 
spread. At 10,000 revolutions per minute 
this midget motor develops about one- 
twenty- fifth horsepower. The same engine 
builder developed a two-cylinder opposed 
motor that is only six inches long, weighs 
ounces and is rated at one- fifth horse - 
power. It lias a speed of 9,500 revolutions 
per minute. 



With a pair of scissors for tools, a Cin- 
cinnati man has built a model ship more 
than ten feel long. It is a two-funnel 
steamer made of cardboard and paper, 
fashioned in great detail with masts, 
ging and antennas. The same modelmat 
has also cut out two ship models so tiny 
carries them in a matchbox. 



Danger Meter* * Plots the Risk 
of Forest-Fire Outbreak 



Forest patrols can calculate the immedi 
ate danger of fire with an instrument 
call the 'Tire danger meter.” There are six 
factors used in figuring the hazard: season 
of year, fuel moisture, relative humidity. 



It's made of cardboard f More than ten feet from 
stem to stern, the model tuas c ut ouf a>ifh scissors 



wind velocity, visibility, and activity of 
fire- starting agencies. These factors can 



Abpve^ six-inch opposed-cylinder motor; belatp f one- 
etmee engine for a tmo-ounev mode t airplane 

c 



popui.au mechanics 
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Grand Coulee to Develop Watts by the Billion 




Construction of the first 
three gigantic generators 
for Grand Coulee dam — 
three units capable by 
themselves of lighting 
Chicago and New York or 
supplying all the electri- 
cal needs of a city of 
650.000 — has begun at the 
East Pittsburgh plant of 
Westinghouse Electric & 

Manufacturing company. 

These three will have an 
output of 324,000,000 
watts, yet they are but 
the first of nine main and 
three local generators in 
the west power station. 

The east station will have 
nine more main genera- 
lors. Rated at 108,000 
kilovolt-amperes each, 
thirty per cent more pow- 
erful than the largest ex- 
isting generators, this 
initial trio will require 
4,500.000 pounds of steel, 
nearly 300 miles of copper 
wire and a million man- 
hours of work. One hun- 
dred and forty-one tons of water per second than forty years ago George Westinghouse 

will pass through the eighteen-foot pen- built the first hydro -gendtator at Niagara 



\fodi'i u i Grand Cbirtc* dam and a cross suction showing the eighteen -foot 
fitnsJacJfc through which 14 1 tons of utater per second «JiJf pass 



stock leading to the water wheels which 
will spin in ill ion- pound steel rotors of the 
generators 120 times per minute. More 

Seeing World Upside Down Aids Space Perception Class 



Falls, then a giant developing 5,000 horse- 
power. Each of Grand Coulee’s main gen- 
erators will develop 145,000 horsepower. 









one 



Everything appears upside down to the 
udent wearing inverted vision glasses in 
university's psychology classes. The 
experiments with the phenomenon of in- 
\ c rted vision are used to teach more about 
space perception. Students find that one 
of the most difficult feats of getting about 
while wearing the glasses is that of walk- 
ing downstairs. Stairs that lead down ap- 
pear to lead up, so the wearer raises his 
foot to meet a downward step, A bowl 
looks convex instead of concave. 



Student demonstrates hnu‘ you u trite while wearing 



inverted vision glasses 

A iU k^w 



([The United Slates and Canada produce 
seventy-nine per cent of the world's autos. 
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Billiard-Ball Trick in Plane 

Proves Flight Smoothness 



ner and outer .shoes are thrown 
toward each other simultaneously, 
gripping the drum on both interior 
and exterior surfaces, resulting in 
greater braking power with less 
effort and with smaller drum area. 
Because two-thirds of the drum is 
exposed to the air, rapid dissipa- 
tion of heat is a feature of the 
brake. This results in greater ef- 
ficiency and in longer life for the 
lining. The brake can be relined 
in twenty minutes. 



Floor Polisher Run by Air 
from Vacuum Cleaner 

Utilizing the air pressure cre- 
ated by a vacuum cleaner, a new 
floor polisher makes easy the task 
of waxing floors. The floor brush 
is rotated by an aluminum tur- 
bine operated by the air pressure. 

• The polisher is atttiched by de- 
taching the bag from the cleaner 
and installing the polisher hose. 
Light enough to be carried easily, 
the polisher develops 2,200 to 3,300 
revolutions per minute. 



Champion trick-shot artist balances oa>- billiard ball ot 
fioo pthcrA^in plane flvfn;; 200 miles on hour at 10 f Qt)l 

C £ 

Here s a double -balancing set for you. S 

Its quite a feat in itself to balance one 
billiard ball on top of two others. Charles 
Peter so n, world ch ampion b i 1 1 i a rd shot , 
executed the stunt in a United All Lines 
plane flying at 200 miles an bout 10,000' - 
feet above Chicago. A small billiard table 
was installed in the transport ship for the ’ * 
trick. Peterson demonstrated a number of 
shots requiring perfect balance of the balls 
and smooth vibrationless, balanced flight. 



Propeller Shaft Safety Brake 
Grips Both Sides of Drum 

New safety for 
Jrs ''^?V heavy trucks and 

J , A buses is provided 

\ & 4 by a p ro P e ^ er 

shaft brake that 
grips both sides of 
the brake drum, 
instead of only 
the external or in- 
ternal surface as do most brakes of this 
type. When the brake lever is applied, in* 



Drawing of pelt* her in use and connected to itacuum 
cleaner. Inset, underside of machine 



iAsMt, 7 







students and home experimenters. It is designed 
for the standards of the NBC Empire State Build- 
ing transmitter and the forthcoming CBS Chrys- 
ler Building station, using 441-line scanning. It is 
anticipated that these standards will he adhered 
to in other sections of the country. 

In demonstrating the receiver, engineer Barnet 
S. Trott revealed that the set uses 15 tubes in ad- 
dition to the 5- in* cathode-ray tube. The use of 
electrostatic instead of electromagnetic deflection 
In the cathode-ray tube greatly simplifies con- 
struction* The cabinet installation illustrated in 
photo Fig. 2 offers a suggestion for housing com- 
hined sight and sound receivers. Tn the opinion of 
the designers, this low-cost video receiver can he 
built easily by the average radio experimenter. 



TELEVISION 
RECEIVER KIT 



A LTHOUGH television pro* 
x grams are experimental and 
the effective range is limited to 
the immediate vicinity of a few 
large cities at the present time, 
many schools are adding 
television courses. 

The video, or televi- 
sion, receiver and power 
unit shown in photo Fig, 1 
was recently demonstrat- 
ed by a New York radio 
manufacturer and is 
available in kit form to 
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By M, N, Beitman 

TT ERE Is that inexpensive lube tester that you 
have been waiting for. No costly parts or 
complicated wiring will be found in this efficient 
homemade tube checker which will test over 120 
types of modern radio tubes. Following common 
practice in tube-tester design, the unit operates 
on the emission principle and will detect a faulty 
tube In practically every case. The sensitive 
short -tester checks leakage between cathode and. 

filament where 
leakage is most 
apt to occur. 

The meter is an 
ordinary 0 to 1 
ma, d.c. milliam- 
m c t e r provided 
with a new scale, 
reading half way 
“Bad -Good”; this 
scale may b e 
hand drawn on 
cardboard as 
shown in the 
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mod cl P the “Bad'* half being inked in red 
and the “Good" In green. This full scale 
length is, of course, the same as the orig- 
inal scale on the meter. Use the original 
scale as a template for cutting the new one, 
making sure that the holes are in the same 
position. Many of the parts for this tube 
checker can be found in the average radio 
experimenter's junk box, the only unusual 
part being the tube-testing transformer 
which is a standard unit and easily ob- 
tained, The unit may be operated on any 105 to 120-volt t 
50 to 60- cycle a.c. line and is not critical in adjustment. 

A sheet -metal ease is detailed in Fig. 1; this is available 
formed and drilled, or any wood or metal case of similar 
dimensions may be used. The schematic circuit diagram is 
given in Fig. 2 and the simplified wiring diagram appears 
in Fig. 3. All parts in the underside view are shown in 
their relative positions: sockets of the “Amphenol” type 
are provided for 4. 5, 6 and 7 small and medium prong, and 

(Continued to page l.TfiA ) 
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Beginner’s Crystal - Controlled Transmitter 
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'T’HIS simple low~ power unit is 
1 designed to aid the beginner, 
and enables him to go on the air 
with an economical crystal -con- 
trolled cw transmitter that can be 
assembled and wired in a few 
hours* A type 6L6-G lube is em- 
ployed in the crystal oscillator 
stage and a type -80 rectifier tube 
in the self-contained power supply. 

All parts are standard and avail- 
able in a complete kit which in- 
cludes a Bliley crystal and coil for 
operation in the 40-meter cw 
band. With additional plug-in 
coils the transmitter will operate 
on 20 and 10 meters without 
changing crystals. To work on 80 
and 160 meters, appropriate coils 
and crystals are required. The 
chassis base is 11 in. long, 5 in* 
wide and 3 in. high. 

Although the input is limited to 
25 watts in the form shown, this 
unit also makes an excellent little 
exciter stage if the builder wishes to add a 
1 1 0-watt r.fi final amplifier at a later date. 
A schematic circuit diagram is given in 
Fig, 1 and an underside view of the wired 
unit appears in photo Fig. 2; complete lay- 
out diagrams are supplied with the kit of 
parts. The finished transmitter is shown 
with an ordinary key, in photo Fig. 3* 

A portable kit of similar description, for 
operation on a 6 -volt battery, is also avail- 
able for motor boats, autos and trailers for 
mobile and emergency use. This battery- 
operated vibrator type has a current drain 
of only 9 amps., fully loaded with key 
down, and 1*4 amps, at standby. Operating 
on cw in all 5 bands in the same manner 
its ilio a.c. type described, the battery unit 
is a complete transmitter with built-in 
power supply all on a single small chassis. 
Metal tubes are employed in the portable 
bait i ry model to withstand rough handling* 
In case of accident on the farm or in 
rural communities where lights may go out 
from flood or sleet storm, or in districts 
where a.c. current is not available, this 
small battery-operated transmitter is very 
useful as a means of amateur emergency 
communication. 










rh: .// RAD 10 

SUGGESTIONS 



cflnlrof is now afdfaMe for use uJiffe ony raJi'o rfffi'^r 
regardless of moire. i’l'te or type f merely plug this portable fun* 
ing unit info the a.c. or d.c. electrical outlet efI orty room in your 
ftonie and tune in stations. jVo wiring is necessary ,* focrluroS irt- 
ch>dr jjiiAifj-liuf f«rt tuning,, rrmaft? centra! onJ wireless 

mumurf firnrnjEf far iVCry broadcast 
itaffon. V du still can operate you r 



L*ft*vaeuam-typa MQ^iya tt dummy 
antenna has resistance of T 3 ohmS 
to mutofi tutisted-pair lines, En- 
ables amateurs to adjust transmit- 
ter.^ without c a using interference 
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Below, lett t code teacher for beginners sJaftt 
forming code tetters are cut in cardboard 
placed over copper sheet fastened to wood 
base. Signals are heard os metal pointer is 
passed over dot and dash slots, ftclow, center, 
sailed resistors for uio in marine and tropical 
locations ; ri^At, cor body acts as reflector for 
directional 5-meter antenna/ spacing 15 in. 
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Automatic Telescoping Antenna Radio World Time Indicator 
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By means of compressed air, the opera- 
tor of a car or boat equipped for two-way 
radio, can now raise or lower the antenna 
to any predetermined height by merely 
manipulating an air valve from the driv- 
ing position, thus eliminating the danger 
of striking obstructions* 



A.Q-D.C* Test Meter Fits Pocket 

Small enough to 
carry in your 
pocket, this un- 
usually compact 
volt-ohm milliam- 
meter includes all 
of the essential 
ranges for modern 
a.c. and d*e« set 
testing. 





By turning this 
simple dial, short- 
wave listeners can 
now tell just when 
and where to tune 
for any foreign or 
domestic radio 
program* It also 
indicates the num- 
ber of hours dif- 
ference between 
given cities, and 
between local time 
and Greenwich mean time. A log of for- 
eign short-wave stations is included, 



Records Transmitted by Radio 

You can play phonograph records through 
your radio set by means of this record 
player, located up to 2D ft. away and not 
connected to the receiver in any manner. 
A built-in oscillator “transmits” the signal. 




C Blueprints covering radio construction 
articles in past issues arc available for 25 
cents each; original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
upon receipt of postage. 



NEXT MONTH— How to Build the Little Giant Portable A.C, Phono* Radio. The 

1939 improved model of this popular midget broadcast receiver is a combination 
phonograph and 4-tube set with 5 watts output, built into a compact carrying case. 

Also— A Regenerative Preselector which will add zip to your present receiver 

* 
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T^URN the wheel of this nautical book 
end and a brass arm* working on a 
screw* slides in or out to grip or release 
the books. The construction is a combination of wood, 
metal and plastic, as you see in Figs. 1 and 2. The 
pedestal is sawed and turned from a short square of 
hardwood, and the top end is sawed to the hexagon 
shape required as in Fig. 3. To avoid a noticeable off- 
set between the turned and sawed portions you have 
to be very careful in centering the piece. Fig. 4, The 
design and size of the turned section can be taken from 
Fig. 6. The by 4 1 Hn-in. brass bolt will probably 
have to be threaded in the shop. It is grooved in the 
center of the portion that passes through the pedestal. 
A pin is fitted through the pedestal to engage the 
groove, thus holding the bolt in place. 

The spokes of the wheel are turned from brass rod 
while the hub and rim of the wheel are turned sepa- 
rately from hardwood and indexed for six holes each. 
Ends of the spokes are threaded to turn into the hub. 
Notice in Fig. 6 that one of the spokes is longer and is 
used to lock the wheel in place. Now, in Fig, 5 you 
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will see that one end of the clamp arm is 
drilled and tapped to run on the threaded 
bolt and that the arm is moved in or out 
by merely turning the wheel. Of course, 
the arm must be bent to shape neatly and 
should be polished carefully and coated 
with clear lacquer to prevent tarnishing. 
After sawing the plastic to shape as in 
Fig, 5 the edges should be rounded and 
smoothed -with progressively finer grades 
of sandpaper. The base, pedestal, and the 
wheel rim and huh should be hardwood 
such as selected mahogany, walnut or ma- 
ple finished in the natural color. 



ft If cut flowers are put into lukewarm wa- 
ter as soon as they come from the florist 
during winter months, they will last much 

longer* 



Durable Hack-Saw Guide 

Most hack-saw guides used for 
making long cuts on narrow stock 
fail after a short time because the 
teeth enlarge the slot in the guide 
if soft metal is used, or the saw is 
dulled if the metal is hard. A slid- 
ing guide of the type shown over- 
comes both of these difficulties. It 
is merely □ tube that slides over 
the work. The wall of the lube is 
cut and a hole is drilled to provide 
clearance for the saw teeth, the 
distance from the center of the 
hole to the bottom of the slot be- 
ing equal to the width of the saw blade* In 
use T the tube is slipped over the blade and 
the cut is started. 

Then the lower 
end of the tube 
slides down on the 
work* while the 
cut progresses* 

The guide effec- 
tively holds the 
blade in the cor- 
rect position and 
the teeth never 
contact the guide. 

Of course, for each 
size stock, a dif- 
ferent guide is re- 
quired. Several guides of different sizes 
can be made and kept on hand. 
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These Amusing Place Cards Are Photo Prints 




These amusing place cards lend the dis- 
tinctive touch to the party table. Ill this 
case the table -top setup to be photo- 
graphed consisted of a j-in. figure and two 
dogs bent from pipe cleaners placed in ap- 
propriate poses on a white background as 
in Fig. I. After this setup was photographed 
and prints made, the white borders of the 
prints were trimmed off and the top por- 
tion of the lamp post was cut out with a 




sharp knife so that it would project when 
the print was folded as in Fig. 2, and set 
on the table as in Fig r 3, Of course, the 
variations in the table-top setups are prac- 
tically without limit. 

— Oinial I. Sprung man j Minneapolis, Minn. 



m 



Transparent Beam Compass for Laying Out Colored Designs 



Those who lay out designs involving cir- 
cles scribed in different colors, will find 
thus compass of his- in. celluloid a time sav- 
er. You just use a needle as a pivot at one 
end and a sharp- pointed pencil at the other 
to draw the lines. Theres no changing of 
leads for each colored line as is necessary 
when using an ordinary compass; just use 
separate colored pencils* Drilling a num- 
ber of holes in a spiral at the outer end of 
the compass was found to permit very close 
adjustment,' — D, Reynolds, Pontiac* Mich. 

<dSmall linoleum plugs or disks can be 
used to fill dowel and countersunk holes in 
a decorative manner* 
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Artist Uses Vacuum Cup and Clip 
to Hold Paper on Drawing Board 




Artists and photo retouchers who often 
have work on their drawing boards where 
it is not advisable to use thumbtacks, be- 
cause of the danger in marring the work, 
will find that this combination vacuum 
cup and clip solves their problem, A short 
piece of spring brass is bent to the shape 
indicated and fastened to the vacuum cup, 
which should be of the type that is fitted 
with a stove bolt in the upper end. The 
dip can be located any place on the board 
to hold the work without damaging it. 



Pivot Mounting for Bird Feeder 
Has "Needle-Point” Bearing 

This pivoted 
mounting for your 
bird feeder is 
practically self- 
lubricating and 
turns easily so that 
the feeder always 
heads into the 
wind to keep out 
snow and rain. 
The mounting 
consists of a length 
of Vz -in. steel rod 
pointed at one end 
and a length of Vs -in. pipe with a cap on 
one end and a floor flange on the other. 
The rod projects through a hole in the 
floor into the pipe where the point scats in 




a tiny depression made in the cap with a 
small drill. A steel plate to take the bolts 
is placed on the underside of the floor to 
give rigidity. Heavy cup or fiber grease 
pressed into the pipe cap takes care of lu- 
brication. 

— W. J. Old toy d t Waterbury, Conn. 



Improved Hand Pencil Sharpener 

A common hand pencil sharpener may 
be provided with 



shavings. The 
sharpener is 
sweat -soldered to 
a can lid, which is 
cut away at one 
point to admit the 
pencil, a corre- 
sponding hole be- 
ing made in the 
top part of the can. 
The lid is then 
fastened undcr- 



its own container for 




neath the drawing board with wood screws 
as indicated, 

— S, J. Gaucher, Richmond Hil), N. Y, 



Special Rip Fence to Saw Bevels 

Where stock must be ripped at a bevel 
on both edges, this fence on a circular saw 
prevents damage to the thin beveled edge 
already cut, while cutting the other. Also, 
it prevents possible twisting and conse- 
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quent inaccurate cutting of stock that can- 
not be held down firmly between the fence 
and saw. The fence is assembled from two 
strips of wood as indicated, and is screwed 
to the regular saw fence. The outer edge 
of the lower strip is beveled at the same 
angle as the piece being sawed, permitting 
the edges of both stock and fence to con- 
tact each other fully. The lower strip of 
the fence must be the same thickness as 
the work. — H. FL Heydorf, Missoula, Mont. 



Glasses Held Securely in Pocket 
by Rubber Band 

If you are in the 
habit of removing 
your glasses and 
dropping them in 
your shirt or coat 
pocket momenta- 
rily, try using a 
rubber band to 
keep them from 
slipping out when 
you stoop. Just 
stitch the band to 
the upper inside surface of the pocket, and 
slip it over the temple hinge at one end of 
the lens as indicated. 

— G. E, Hendrickson, Argyle, Wis* 



Canoe Cradle from Auto Casing 

Half sections of an auto casing nailed to 
planks or blocks, provide a good cradle for 
storing a canoe. If desired, the blocks car- 
rying the casings can be fastened together 




by means of a wood frame so that the en- 
tire assembly can be suspended from the 
ceiling or rafters of an outbuilding, or the 
cradle can rest on the floor. 



Falling Snow Imitated in Photo 
with Pepper on Negative 







Snow scenes ’’shot" after the storm is 
over can have a touch of realism added 
when making the prints* With the printing 
frame in the horizontal position, pepper is 
sprinkled, lightly on the negative. As snow 
would be visible right up to the camera, 
there is no need of eliminating any of the 
pepper from the film unless sheltered spots 
are included in the picture* The print is 
made in the usual way, care being used 
when placing the paper on the negative not 
to disturb the pepper, Stormy effects may 
be created by swirling the snow around 
buildings or other objects in the picture. 



Glue Spread with Fine Comb 

To apply a thin 
coat of glue uni- 
formly over a large 
surface quickly, 
use a fine comb as 
a spreader. The 
comb is especially 
handy w h e n 
working on large 
pieces of veneer. 
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Hill Climbing on Skis Less Tiring 
if Hand Ropes Are Used 



Many years ago when I had a job of 
packing mail through a hilly country in 
the west, I used the method shown to aid 
in climbing the hills on skis. Two lengths 
of % or yk-in. rope were looped and fas- 
tened around the skis by one of the two 
ways indicated in the drawing. The looped 
ropes were about 40 in, long and the upper 
ends of both loops were held in one hand, 
leaving the other to carry a ski pole. The 
ropes alone provided good traction except 
when the snow was very fluffy, at which 
time the short stick was used, 

— James D, Boylan, Ann Arbor, Mich. 



the pressure has been relieved, thus avoid- 
ing excessive leakage. The spring should 
be of the small spiral type and can be fas- 
tened to the cork with a couple of small 
staples. — W. C, Wilhite, Carlinville, 111. 



Try This When Using Pantograph 

The next time you have occasion to use 
a pantograph youll find it will operate 
much more smoothly and accurately if a 
rubber band is stretched between the 
tracer point and the lead point of the arms. 
The tension formed by the rubber baud 
eliminates the "jerky 1 ' motion and also 
prevents ivobbling once the pivot joints 
have become worn. 
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Spring in Vacuum-Bottle Top 
Keeps Cork Tight 



The tendency of 
air inside a hot 
vacuum bottle to 
expand and force 
out the cork is 
overcome by using 
a spring on top of 
the cork to press 
against the bottle 
cap when the lat- 
ter is screwed in 
place. If pressure inside the bottle should 
be great enough to loosen the cork the 
spring will force it back into place after 



Roof -Cement Can Has Slit in Top 
to Apply Contents 



Instead of ap- 
plying cement to 
the seams of rolled 
roofing with a 
brush, which is 
usually a messy 
job, try cutting a 
slit in the can top 
so that the cement 
will flow out in the 
shape of a thin 
ribbon, With a little practice, you will find 
you can do a good job with less work than 
is necessary when a brush is used. 






Easily made from colorful plastic or selected cab- 
inet waod$ t fltt rfJJrf cV*' dexk f rumti offer u 

distinctive touch to "home portraits-’' T wo pants 
of single-strength glass are used, the tuo pic- 
tures being fitted between them, bach to bach. 
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Usher's Flashlight on End of Cane 
Handy to Locate Lost Articles 




An usher in a -theater who often has to 
retrieve articles lost or misplaced under 
the seats by patrons, taped a flashlight to 
a cane so that he can throw the beam of 
light on the floor between and under the 
scats without unduly disturbing the occu- 
pants, In this way. maximum illumination 
is obtained where needed and it requires 
only a few minutes to make a search. 



Cotter Key Lifts Pendulum 
to Renew Life of Clock 

When a pendu- 
lum clock ceases 
to function prop- 
erly for no appar- 
ent reason except 
age, it is possible 
that its usefulness 
may be renewed 
by raising the pen- 
dulum spring in 
the split post from 
which it is sus- 




pended. The bend of the spring, when the 
pendulum is in motion, is thus applied to a 
stiffen portion of the metal. The lifting and 
fastening of the pendulum may be accom- 
plished quickly by merely slipping a small 
cotter key over the spring between the 
split post and the attached stop. 



Clippings Fastened Together 
without Paste or Glue 

Two newspaper clippings can be fastened 
together without the use of paste by fol- 
lowing this meth- 
od: Leave a good 
margin at the bot- 
tom of one clip- 
ping and at the lop 
of the other. Slit 
the first at the 
center near the 
bottom and then 
cut in from the 
edges of the sec- 
ond to make a couple of flaps. Fold these 
over, slip them through the slit and then 
unfold them, which locks the clippings to- 
gether, — Don W r Sigler. Lincoln. Nebr. 



Printing Masks of "Cellophane 0 
a Cure for Fussy Edges 

If the edges of your photos are fuzzy, the 
trouble is probably caused by using a 
heavy mask which prevents good contact 
between the paper and negative at the 
edges. This may be eliminated by using 
masks made of red Cellophane. It is sand- 





wiched between two shoots of paper and 
an opening of the desired size cut with a 
razor blade, using a piece of cardboard or 
a ruler as a guide. 
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Swinging Platforms Conceal Garbage Cans 




effectively concealing unsightly garbage cons 
from view, which often detract from the appearance af 
a neat back yard or gardetty the provision of a swinging 
platform and a dummy Watt section enables the home 
cwner to keep the cans where dogs cannot get at them. 
Koa can build a small shed against the house or garage 
for this pur pose t and jnjsJi« the platform large enough 
to hold two cunt. Or, in some cases the space under u 
high porch might be utilized 



Ferrotype Plates to Produce Good Reflections in Photos 



Instead of setting a small object on a 
mirror to photograph it for novel reflec- 
tion effects, I nse either a chromium or 
black ferrotype plate. The chromium plates 
are preferable as they have a tendency to 
eliminate undesirable reflections of other 
objects in the room. Also, when the plates 
are used for this purpose no space will 
show between the object and its reflection, 
as is often the case when a mirror is used, 
owing to the thickness of glass between 
the top surface of the mirror and its un- 
dercoating of silver. It is necessary, of 
course, that the plates be free of scratches 
and thoroughly clean and dry. 

— Arthur Trauffer, Davenport, Iowa. 



Clf the yolk of an egg breaks when sepa- 
rating it from the white and mixes with 
the latter, you can remove it with a cloth 
dipped in cold water; the yolk wdll stick 
to the cloth. 
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Foot-Operated Switch Controls 
Electrically Driven Tools 




Good use can be made of an auto starter 
switch in controlling electric motors on 
lathes and other tools where frequent 
starting and stopping are necessary, The 
switch is cut in one wire of the extension 
cord on the motor and operates the ma- 
chine as long as it is held down with your 
foot. A metal block is best for housing the 
switch, although a wood block bored as 
indicated in the detail can be used, if the 
opening to take the switch is lined with 
sheet asbestos or thin sheet metal, Also, 
it's a good idea to use a fiber or metal 
sleeve where the wire enters the block. 

— -Harry H. Carr, New Milford, N, J* 

Suspension Wires in Photo Work 
Smoked to Avoid Showing 

Wishing to sus- 
pend an object 
from wires against 
a dark back- 
ground, one pho- 
tographer covered 
them with black 
soot so that they 
would not show in. 
the photo. This is 



better than using paint, as the smoked 
surface does not reflect light and can be 
removed easily with a cloth. Small pieces 
of rosin placed at the base of a candle 
flame produce black smoke that adheres 
to the wires. 



Drip Catcher on Umbrella 

No matter how 
much you shake 
an umbrella, after 
folding It when 
you come in out of 
the rain, there are 
always a few drops 
that run down on 
the floor. This wa- 
ter can be collect- 
ed in the catcher 
shown, which is 
nothing more than 
a rubber spark-plug protector slipped over 
the end of the umbrella shaft. 

— Frank Bentley, Clinton, Iowa, 



Non-Skid Bottom in File Tray 
Keeps Folders in Position 

Placed in the bottom of a file tray or 
file -cabinet drawer, a piece of corrugated 
cardboard will keep the folders from slid- 
ing along the bottom. You will find this 
idea especially handy in long file trays or 
cabinet drawers where folders tend to slip 
out of a vertical position. 

— Ronald Eyrich, Milwaukee, Wis, 
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By J. P. DRISCOLL 

\ r OU can make this tiny, simple motor 
from material available almost any- 
where. If the motor has been properly as- 
sembled, a small dry cell of the flashlight 
type will provide sufficient current to run 
it at considerable speed, And, although 
the motor does not provide enough power 
to operate other toys, it is instructive to 
the junior electrician as it demonstrates 
basic laws of motor operation and will 
afford hours of fascinating play. 

All you need is a large straight cork 
for the armature, two small horseshoe 
magnets to serve as the field poles, five 
darning needles for the shaft and shaft 
bearings, four pins to form a simplified 
commutator and brushes, twenty feet of 
No* 30 enameled magnet wire and three 
small wooden blocks. 

The first step is to drive tw T 0 pins into 
the end of the cork diametrically opposite 
each other on a line marked on the end 
through the exact center. These pins must 
be located the same distance from the edge 
of the cork to keep the latter balanced as 
much as possible. When the motor runs, 
the pins on the armature revolve in the 
space between two pins driven vertically 
into a block, and must lightly wipe against 
the latter to permit electric current to be 
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conducted to the armature winding, which 
is next wound on the cork in the position 
shoum. Half of the wire is wound to form 
one coil, the wire is then crossed over and 
the winding continued in the same direc- 
tion to form the second coil. It is impor- 
tant to get the same number of turns in 
each coil and to space the coils the same 
distance from the center of the cork in or- 
der to maintain balance. You can facili- 
tate matters in this respect if you use a 
pencil and a ruler to lay off the location of 
the coils on both ends of the cork, just in- 
side of the pins. Before winding, the end 
of the wire is scraped carefully for a dis- 
tance of about one inch to remove all traces 
of the enameled covering. The cleaned end 
is wound around one pin to obtain good 
electrical contact and the winding is then 
started. Pushing a darning needle through 
the exact center of the cork as indicated, 
which can be done with a pair of pliers, 
provides the shaft and completes the arma- 
ture assembly. Then two pairs of darning 
needles are forced into the armature sup- 
port block to form bearings, each pair of 
needles crossing each other, making a 



Pi 
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The motor is now practically completed. 
You may snap a rubber band around the 
center of the cork to hold the coils in place 
sls these might shift on account of centrif- 
ugal force when the armature rotates fast. 
Field poles arc two small horseshoe mag- 
nets placed on wooden blocks set on each 
side of the armature. The pole faces of 
each magnet should line up parallel to the 
shaft and should be stationed as closely as 
possible to the side of the cork, allowing 
very little gap. 

Before connecting the dry cell to the 
motor, you will have to examine and adjust 
the commutator and brushes. Only a slight 
iviping contact is required, and it is best to 
drive the brush pins lightly into the block 
so that there will be a little “give” when 
the commutator pins contact them. One 
dry cell is sufficient but greater speed is 
possible if two dry cells are connected in 
series. Direction of rotation is changed by 
reversing the connections to the dry cell. 



Locking Machine Screws in Place 

A countersunk 
machine screw can 
be locked in place 
by forcing some of 
the surrounding 
metal into both 
ends of the slot 
with a sharp 
punch. You'll find 
this method more 
reliable than the 
conventional one of punching around the 



MM 



crotch in which the armature shaft rotates, head of the screw. 
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Initialed Handles to Personalize Sewing Bags 




JIGSAW FRO hi | MAPLE 



SUGGESTED DESIGNS 



Your monogram or initials attractive- 
]y jig-sawed in the handle of a sewing 
bag gives it a smart, personal touch be- 
sides making the bag more artistic in 
appearance* Although two suggestions on 
design are given, each combination of in- 
itials is different and must be worked out 
carefully on paper to suit the purpose and 
your particular fancy, Hardwood such as 
maple is preferred for the handle to give 
strength to the open letters. The fabric 
makes the initials stand out prominently. 
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Bicycle Ramp above Porch Steps Is Sifting Out of the Way 



Where bicycles are kept on a porch, 
children will find it easy to take them up 
or down the stairs if a plank is provided to 
serve as a ramp, which reaches from the 




porch door to the sidewalk. It is pivoted 
at the upper end by means of an L-shaped 
rod, which fits in a pipe bearing fastened 
to the underside of the board by means of 
pipe cleats as shown in the circular detail. 
The other end of the rod pivots in a cleat 
fastened to the side of the porch just be- 
low the floor boards. This arrangement 
allows the assembly to be swung against a 
porch post* out of the way* 



Wire Tightened with a Bolt 

To tighten a 
strand of wire 
when no tool is at 
hand, run a couple 
of nuts on a long 
bolt, so that the 
space between 
them will be a lit- 
tle wider than the 
diameter of the wire to be tightened. Tn 
use, set the nuts astraddle the wire and 
give the bolt a twist to one side. 




273 



PO P UL AH ME CH A NIC S 



C-Clamp Handles Easily Applied 
to Empty Oil Drums 




When using an empty oil drum to carry 
wood and other materials around the 
home, I apply a couple of large C-elamps 
to serve as handles so that two men can 
carry it conveniently. The clamps are fit- 
ted over opposite sides of the drum as in- 
dicated. This method, of course, is only 
suitable when the weight of the drum is 
not heavy enough to spring the damps, 

— Roger W. Lindemann. Chicago, 111, 



V-Blocks from Angle Irons 

Amateur craftsmen and others who have 
need of V- blocks, and accuracy is not crit- 
ical, can assemble inexpensive ones from 

angle iron. Throe 
pieces arc needed 
for each block, 
which can be 
made any length 
desired. Assem- 
bled with small 
bolts, the irons are 
fastened together 
so that their ver- 
texes come together as indicated, the screw 
heads being countersunk. If the fillet of 



the angle iron is too pronounced, as is usu- 
ally the case, use the vee formed by the 
junction of the three pieces. 

Tripod Support Made Rigid 
with Spring 

Here*s a simple 
way to improve 
tripods that have 
friction braces, 
which often slip 
out of place when 
the tripod is moved 
slightly. A small 
coil spring is fas- 
tened to the brace 
at one end and to the tripod leg by means 
of a screw eye at the other as indicated in 
the photo. This idea is especially handy 
for newspaper photographers who keep 
their tripods assembled most of the time. 

Pocket Case for Pin Drills 

Small pin drills that are likely to be lost 
can be stored in an empty lipstick con- 
tainer, which per- 
mits them to be 
carried in the 
pocket if desired. 
The sliding cup 
inside of the con- 
tainer is fitted with 
a piece of soft 
eraser. Pushing up 
the cup to the top 
of the container allows you to select any 
drill, after which you drop the cup back 
and apply the cap. 

— Arnold Rauschwald, New York, N, Y. 



Emergency Wrench from Bolt 

A wrench for 
small nuts may be 
made by bending 
the threaded end 
of a bolt as shown. 

If the wrench is to 
be used any length 
of time, run the 
threads well back 
toward the head 
and then flatten 
the end* 
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Roll Film Is Gripped in Jaws of This Washer 




PAPER SOLDERED 



2t LENGTHS OF 
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Gripping the film between its spring 
jaws, this washer is very handy, especially 
for the smaller sizes of film. Perforated 
with a row of Mo-in, holes spaced about adapter. Irt this particular case the spray 

Mis in. apart, two spray nozzles on the jaws nozzles were connected to a Y-fttting with 

direct a smooth sheet of water down each short lengths of rubber tubing. Besides 

side of the film, A rubber tube connects to being portable, this washer takes very lit— 

a near-by water faucet by means of an tie space when it has to be stored. 



Ice-Fishing Semaphore Shifts Balance When Line Is Pulled 

then return to their normal position. This 
one, however, continues to show that there 
has been a bite, even after the line has 
again become slack. A 1-in* crossarm hav- 
ing a numbered tin-can lid at one end, is 
pivoted in a balanced position on a vertical 
support, which is driven Into the ice. A 
slot is cut in the center of the crossarm to 
take a steel ball* which should be free to 
roll in the slot after two pieces of sheet 
metal are tacked on either side to retain it, 
A spool to wind up the line is fitted in a 
cutout in the vertical piece, and the line is 
threaded through screw eyes as shown. 
When the fin end of the crossarm is pushed 
down, the ball rolls toward this end and 
its weight keeps the crossarm in this posi- 
tion. When a fish tugs at the line, the other 
end of the arm goes down so that the ball 
rolls toward the latter end and keeps the 
crossarm in this position. 

—Cedric A. Wells, W. Allis, Wis. 




Many ice-fishing signals move or wag 
only when the fish jerks at the line and 
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THOMAS P. LAKE 

FLIGHTY miles an hour with a 20 -mile 
'* L " J breeze is almost commonplace in an 
iceboat with only 75 sq. ft of sail- -little 
more than a sailing canoe might carry. It 
is only the resistance of the air on mast, 
rigging, sail and hull that prevents even 
greater speeds* Yet the craft is not at all 
difficult to handle if you know the meth- 
ods used by veteran iceboat ers. 

Assume that the iceboat. Fig. l t has 
been assembled and rigged. Your first job 
will be to hoist sail, taking care to obtain 
the correct tension on both luff (the edge 
of the sail adjacent to the mast) and foot 
(the edge adjacent to the boom). Suffi- 
cient pressure is placed on the halliard 
(the rope by which the sail is hoisted) 
just to bring out a few vertical wrinkles 
in (he canvas near the mash This slight 
stretching is essential, for it will be 
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in an ICEBOAT/ 



Easy-to-follow technique on sail- 
ing an iceboat told “in a nutshell ' 1 
so anyone can become adept — 
how to Hoist sail, take off, tack, 
gybe, control sail for speed, stop 
and other maneuvers 



ice is smooth and free from snow, 
and you are to make the first run 
to the west, directly across the 
wind. Take hold of the steering 
wheel, or lever and push the boat 
forward, at the same time turning 
it to head west as in Fig. 6, Hold- 
ing the sheet in one hand, you now 
take this in until the sail makes an 
angle of about 15 degrees with the 
boat. Then push against the cowl- 
ing, run a few steps, and, when the 
boat is moving briskly , jump into 
the cockpit as in Fig* 5, 

The boat immediately picks up 
speed and is soon moving at about 
20 m.p,h. You will discover that 
it takes very little effort to keep 
the boat headed in a straight line. 
The sail makes a smooth curve 
from the boom to the masthead* If 
you let a foot of the sheet 
slide slowly out, the 
boom moves out corre* 
spondingly* The sail 
makes a deeper curve, 
and at the same time the 
speed of the iceboat is 
reduced noticeably* If 
you take in the same 
amount of sheet the boat 









equaled later in the opposite di- 
rection by the effect of the wind, 
and the sail then will be smooth. 
The foot of the sail should be sim- 
ilarly stretched for the same rea- 
son. However, care should be 
taken to avoid overstretching. 
Before you hoist sail make sure 
that the boat is headed di- 
rectly into the wind, Figs* 

2, 3 and 4, and the sheet 
(the rope used to control 
the sail) is slack so that the 
sail can swing back and 
forth as the puffs of wind 
vary in direction. This will 
prevent the boat from sail- 
ing away with no one 
on board. Having 
hoisted sail, you are 
ready to go. Assume 
that in this ease the 
breeze is from the 
north and blowing 
about 10 m t p.h., the 
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immediately regains its original speed and 
if the sail is additionally trimmed by tak- 
ing in several more feet of sheet it becomes 
noticeably flatter, and the speed will in- 
crease to about 30 m.p/h., Fig. 7. From this 
it would appear that trimming the sail 
makes the boat go faster, but when you 
take in the sheet still more the speed im- 
mediately decreases, w'hich proves that the 
sail can be too flat, as well as too slack. 
The trick is to keep the sail at the point 
of greatest driving power. While you’re 
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skimming across the lake, you will 
suddenly notice that the wind 
seems to be from the westnorth- 

west, some 65 degrees west of 
north. This is what sailors term the ^ap- 
parent 1 ' wind as distinguished from the 
true wind, Fig. 9* and is due wholly to the 
speed of the craft* 

Nqw t just about the time you settle back 
to enjoy the thrills, there is a sudden ac- 
celeration of speed and the windward run- 
ner lifts off the ice as in Fig. 12* A puff of 
wind has struck the salt tipping the craft 
to leeward. While this is disconcerting to 
the novice* it f s an old story to the veteran* 
He simply lets a few inches of sheet slide 
through his hand, thus decreasing the 
power in the sail, and the runner settles 
back to the ice* Then he re-trims his sail* 
By this time you are probably approach- 
ing the far side of the lake and you want 
to make a 180- degree turn and head back 
toward the starting point. This may be 
done in cither of two ways, Fig. 10: turning 
into the wind, called tacking, or turning 
away from the wind, called gybing* We 
tack by turning the wheel until the boat 
begins a gradual turn into the wind and 
by holding the ’wheel in this position until 
the turn is completed. When the boat is 
headed into the wind* the sail shakes vio- 
lently for a moment* as it is then in the 
position of a flag in a strong wind* 

Having made a turn by tacking* you will 
want to try one by gybing. Turn the boat 
so as to make a curve downwind and then 
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hold the steering wheel in this posi- 
tion, When the boot has swung { J0 de- 
grees, and is momentarily headed di- 
rectly downwind, the sail shakes less 
than, when tack frig. This is because 
the speed of the wind is subtracted 
from the speed of the boat, instead of 
added to it as when tacking, Continue 
the turn, and when the wind strikes 
the sail on the other side, the speed 
lost during the turn will be regained 
rapidly. 

About this time it will occur to you 
that sooner or later you will want to 
stop. Fig. 11 shows what to do. Re- 
calling what happened when tacking you 
again turn the steering wheel and head the 
boat into the wind. When the sail flaps* 
indicating that it is not effective as a driv- 
ing power, simply straighten the steering 
wheel and the boat will coast easily to a, 
stop right into the wind. 

Now that you can start, stop and sail 
across the wind, the next problem is how 
to sail the iceboat, lo a point that ties di- 
rectly upwind. The ten-mile breeze is still 
blowing from the north, and the place to 
which you want to go is several miles di- 
rectly nor tin* As before, push off across 
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essary to arrive at the destination, but 
often it is necessary to tack several times 
in order to reach a given point, 

Having arrived at the windward desti- 
nation, you will want to return down 
wind, Fig, 14. Start out across the 
wind to get up speed* A rather com- 
mon error, that of heading directly 
downwind, is also shown in Fig, 14. 
Even though you let out the sheet 
until the sail is at right angles the boat will 
drift along at a slow, dragging pace. Ob- 
viously this is not the way to get to lee- 
ward (in the direction in which the wind 
is blowing). To correct the error, head the 
boat across the wind again and trim in the 
sheet to gather way on the diagonal course. 
After getting up speed, change the course 
about 15 degrees toward the south, or a 
total of 105 degrees from the true wind. 
Immediately you do this there will be a 
quick but smooth acceleration in speed for 
you are now on the point of fastest sailing 
for iceboats. Covering a mile will be a 
matter of seconds. To make the best south- 
erly progress, head 30 degrees farther south, 
or a total of 135 degrees from the true wind. 
Should an unusually strong puff of wind 
strike the sail, and the u'indward runner 
lift several feet from the ice, you can ease 
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the wind, Fig, 13, but this time, instead of 
sailing due west, let the boat gain speed 
and then trim the sail flatter by stages to 
bring the boat closer and closer to the 
wind. By the time you near the end of the 
first tack, the boat should be headed nearly 
due northwest and traveling almost ns fast 
as when going across the wind, Now t turn 
or tack ship as indicated in Fig. 13, and 
take the wind on the other side of the sail. 
In this case only two tacks or legs are nec- 
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the boat back to an even keel by changing 
the course a little more downwind. As you 
run out of the puff, the speed will again 
fall off unless you come back on the orig- 
inal course* Having run to a point nearly 
opposite the downward destination, you 
gybe, take the wind on the other side of the 
sail for a stretch, then turn left, right into 
the wind and coast to a stop. There you 
have the rudiments of sailing an iceboat. 
Of course, practice will develop skill in the 
finer points necessary in competitive sail- 
ing and winning races. 



Graphite on Rubber Type 
to Set It Easily 

If your work requires the use of a 
grooved wooden block in which to set up 
rubber type, or if you have a rubber stamp 

on which the date 
must be changed 
daily, and you 
have trouble in- 
serting the type 
during damp 
weather, a little 
flake graphite 
may solve the 
problem. Keep a 
small amount of it 
handy and w hen you pick up the type with 
tweezers, just dip it in the graphite and 
you will find that it slips into the holder 
without any trouble. 



Stretcher Holds Articles Taut 
While Drying 

Belts for dresses, and various other ar- 
ticles that must be held taut while drying, 
can be handled to good advantage in this 
simple stretcher. Two mousetraps are 
screwed to a base and the articles to be 
dried are attached to the spring jaws of the 
traps as indicated in the photo. 




Egg Tester Made from Lamp 
with Hole in Shade 




To test eggs in his produce room, and at 
the same time have sufficient light: for 
packing, labeling, etc., one merchant em- 
ploys a desk lamp with a suitable hole cut 
in the center of the shade. The eggs are 
passed over the opening in the reflector 
for rapid candling. 

Pictures and Paintings Framed 
wi th T ongue-and- Groove Stock 

Needing frames for some paintings that 
I had just finish ed f 
tongue-an d - 
groove stock. Aft- 
er ripping the 
stock through the 
center, the parts of 
each frame were 
mitered and sand- 
ed. The piece of 
stock containing 
the tongue was 
used for one frame 
as in Fig, 1, the 
tongue serving as 
a molding against 
which the painting 
was placed. On the 
piece containing 
the groove, one 
side of the latter was cut away, after which 
it w r as mitered and assembled as showm in 
Fig, 2, the cut-away portion of the groove 
being used as a molding to hold the paint- 
ing in place in the frame, 

—A. Jorgensen* Berkeley, Calif. 
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Non-Slip Guide for Glass Cutting 
Has Rubber-Coated Surface 




w 
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Keeping a ruler or straightedge in place 
when cutting glass for picture frames, 
windowpanes, etc., is a simple matter if the 
back of the straightedge is given a coating 
of rubber cement* One coat of cement is 
sufficient and only occasional applications 
are necessary as the cement, slightly tacky, 
remains on the surface under continued 
usage unless it is rubbed off. 



jig to Tape Lantern Slides 

Both amateur and professional photog- 
raphers who have a number of lantern 
slides to tape will find this jig a timesaver. 
Just pull out the tape onto the base of the 
jig, set the slide on top of the tape and roll 
it forward until all four sides are covered, 
pulling the thumb and index finger along 
the edge of the slide as it is rotated, to 
press the tape into place* The jig consists 
of a base on which is mounted a bathroom 
paper holder carrying two rollers, one at 




the top to hold the tape roll and a smaller 
one near the bottom under which the tape 
is fed. If a paper holder is not handy, one 
can be made by bending a piece of flat iron 
to a U-shape and fitting it with a couple of 
rollers. The working surface of the base is 
covered with a piece of glass or sheet met- 
al which is screwed, nailed or cemented in 
place, — Clifford B. Paul* Moline, 111* 



Tubing Sawed Off Neatly 
When End Is Plugged 

The next time 
you have a piece 
of tubing to saw 
off, drive a dowel 
or a piece of round 
wood tightly into 
the end as indi- 
cated. This will 
help prevent the 
teeth of the saw from catching on the thin 
edges of the tubing. Also, the wood plug 
aids in cutting straight across the tube. If 
the plug is long enough to reach beyond 
the jaws of the vise in which the tube is 
held, it will tend to prevent crushing by 
too much pressure on the vise jaws* 

Insulating Terminal Posts 
on Electric Motor 

Faced with the 
problem of effec- 
tively insulating 
terminal posts in- 
stalled on an elec- 
tric motor, the job 
was done as fol- 
lows; Two V&-in. 
holes were drilled 
through the hous- 
ing to take fiber 
faucet washers, after the brass machine 
screws with fiber washers under their 
heads were passed through them* Similar 
washers on the outside completed the as- 
sembly as indicated. The spacing washers 
must be somewhat thinner than the wall of 
the motor housing to permit tightening* 



fflndelible- pencil stains should be rubbed 
with denatured alcohol, then after about 
five minutes, rinsed in a mild soapsuds. 






-vj*- f J 



SWJNCrS 

PtJWN 



FLOOR 

PAPE PI SLlDEff^ 
IN AT END 



PLYWOOD 

PACING 



-■ ijflLSil 
SHEET 



/"YF THESE four new designs 
V “ in canary cages, there may 
be something to suit your fancy: 
your choice may be the small 
one at the right, which has pleas- 
ing curves at top and bottom, or 
it may be a larger one that fits a 
bay window or can be built on a 
porch, and really makes quite a 
display of your pots. In this one which is 
shown below, the effect of confinement, 
which is to some extent objectionable, is 
greatly minimized by using fine piano wire. 
Other cages of an especial novel nature are 
the cylindrical type, and the one mounted 
on a shelf with space for a potted plant on 
each side. Both are shown on the next 
page. 

The first cage, as you see, is mounted flat 
against a wall and is made of wood except 
the top and bottom, which is sheet metal. 
The front and ends consist of dowels set in 
a frame which is attached to a plywood 
back and floor. A scalloped sheet -metal 
skirt is tacked around the edge of the floor, 
A paper floor covering can be inserted or 
removed from one end. 

The cage below is large and accommo- 
dates a number of birds. There’s easy ac- 
cess to the inside through two glass doors. 
The piano wire over the curved center sec- 
tion is strung through holes drilled in 
lengths of angle iron or brass at the top 
and bottom. To maintain uniform tension 
on the wire regardless of temperature 
changes, it is brought over short pieces of 
iron rod laid on the top angle iron, and is 
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an attractive scalloped edge puts the fin- 
ishing touch on the shelf. The lower detail 
shows how a removable pan is set into the 
bottom to catch the litter* A small ply- 
wood panel is provided to cover the open- 
ing while the pan is removed for emptying 
and cleaning. The detail also shows how 
both the cage and pan arc attached to the 
bottom by means of L- shaped brackets and 
small turn but tons. 



Stakes Driven without Splitting 

Splitting tent stakes when driving them 
can be overcome if you use a piece of hose, 
notched as shown, as a bumper. A piece of 
auto- radiator hose, which can be picked up 

at almost any filling station, is tough and 
will withstand considerable hammering* 
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threaded through small pulleys attached to 
short springs at the bottom. A hardware - 
cloth floor permits litter to drop through 
onto a sloping galvanized sheet from which 
it can be removed. 

Finished in burnished brass and copper* 
and with some chromium-plating, the cy- 
lindrical cage is a striking piece of work. 
The frame is made entirely of metal over 
which copper screen wire is stretched. A 
removable metal dome sets off the top in a 
pleasing manner. The bottom of the cage is 
covered with hardware cloth, under which 
is a sliding tray so that litter can be re- 
moved without unduly disturbing the 
birds, The tray slides in a slot cut halfway 
through the circular frame member of the 
bottom. 

The fourth cage is mounted in the center 
of a shelf providing space on either side for 
plants. The cage has a glass front, and 
screen -wire sides which converge into a 
rounded top. A plywood valance having 
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Wood Penguin Waddles in Lifelike Manner 
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Although he f ,s remarkably realistic in color, size and also 
in his manner of getting about, ibis penguin is made of wood 
and is pushed with n stick. Body and head are shaped from 
one piece of ri 'in-in, plywood while the wings and legs, or 
feet, are separate parts cut from ^ 2 -in, material and pivoted 
to the body. The curve of the feet is the important thing as 
it is this curve which allows the penguin to walk in a lifelike 
manner, Of course, the feel must be pivoted so that they 
swing freely. This is done by drilling an oversize hole in 
each leg for a round-headed screw* A thin washer is placed 
over the screw between the log and the body and also under 
the screw head. The wings can be pivoted in the same way, 

— Dick Hutchinson, Ithaca* N. Y, 




Extension Wire Finder Assures Sharp Focus for Close-Ups 

Here’s a quick way to focus sharp when 
taking close-ups with a folding camera 
which is not fitted with a ground glass* 
The camera must be mounted on a tripod 
and the latter provided with a screw long 
enough to pass through a strip of 3 A-im 
pine and turn into the threaded camera 
socket. Then a wire finder, the dimensions 
of which are proportional to the size of the 
film, is mounted on a V\ by 2 by 36-in. 
length of pine. Camera and finder are now 
mounted on the tripod, and a strip of 
waxed paper is stretched over the opening 
at the back of the camera. After bringing 
the wire finder into sharp focus the tripod 
screw is tightened. In use, the frame is 
placed about the subject, the points at 
which the sharpest focus is desired being 
in exactly the same plane as the wire frame, 
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Safelight to Inspect Photo Prints 
in Your Darkroom 



the work, find holes were drilled at pre- 
determined distances to take the point of 
a lead pencil. 

■ — Wayne C. Leckey, Aurora, 111. 



Split Wedge on Hammer Handle 
Holds Securely 

Before driving a 
steel wedge into 
the end of a ham- 
mer handle cut it 
with a hack saw 
as indicated. Then 
the edges will flare 
out when the 
wedge is forced 
into the wood so that there will be little 
chance of it working out of the handle* 



Suspended above the hypo tray, this 
safelight w T ill enable you to inspect im- 
mersed prints without removing them from 
the trays and carrying them outside if it 
is not desired to turn on other lights in the 
darkroom. Two telescoping cardboard 
tubes comprise the shade, which has a 
wood ring screwed or hr added into one 
end of the smaller tube* The ring fits over 
a two-piece porcelain receptacle, and a 
thin fiber or Bakclite ring, screwed to the 
wood one, fits between the parts of the re- 
ceptacle* A feed-through switch is fitted 
just above the lamp* 



Blowtorch Set on Flanged Plate 
Cannot Tip 



When placing 
heavy soldering 
irons on a blow- 
torch* and it has a 
tendency to tip, 
just tack a small 
plate of sheet met- 
al with flanged 
edges to the bench top* Pushing the blow- 
torch base under the flanges will serve to 
anchor it securely and avoid mishaps. 



Legs of Dividers Protected 
by Pencil Ferrules 



Ferrules removed from old lead pencils, 
after the rubber eraser has been worn 
down to the metal* provide handy pro- 
tectors for the ends of dividers and com- 
passes* The pointed ends of the legs are 
pushed into the rubber as shown* 



Marking Gauge Improvised 
from Clothespin 



When a marking 
gauge was needed 
and none was at 
hand, I improvised 
one from a com- 
mon clothespin. 
One leg was cut 
off to form a 
shoulder to ride 
against the edge of 
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By WALTER T. WARDE 

npHE charm of this combination vanity 
lies not only in its smart modern 
lines* but also in the fact that at a mo- 
ment’s notice it can be changed to four 
different pieces of furniture as you see 
in Figs. 1, 2, 5 and 6. By loosening the 
clasps on the back, the vanity can be 
altered to a chest of drawers and a low 
fable or to a pair of bedside cabinets 
and a table. To the woman who likes to 
change the appearance of the 
room occasionally, such an ad- 
vantage will make a definite ap- 
peal. Colored plastic/ arc used 
for the tops of tabIHand cabinets 
and for the handles* Polished 
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aluminum bar makes an attractive overlay trim. The 
color scheme is ivory and jade green. Plastics used 
on the tops are green with an inlay of ivory* The 
same combination forms the handles, the colors being 
laminated together as in Fig. 4. 

The cabinets are made first of pine or birch 

plywood, glued and screwed together. As you will 
sec from Figs, 7, 8 and 10 these are of very simple 
construction. All parts of the cabinets are first cut 
to dimensions, Fig. 8, and the sides grooved to ac- 



291 





292 



PG F U L A U M E V H A N I C S 




commodate the drawer runners. Fig. 9. 
Center guides also must be installed as in 
Fig, 10. Finally the top and bottom corners 
are rounded and then sanded smooth as in 
the lower-right detail. Fig. 8. Any imper- 
fections in the wood and all nail holes are 



filled with plastic wood and again sanded 
smooth. The next job is the base which is 
also of lb -in. plywood. It is glued and 
screwed to the cabinet. Furniture glides or 
sliding casters are attached to the base. 
Additional wood fillets are then glued back 
of the rounded corners to strengthen the 
joint Fig, 8. This done, you nail on the 
14 -in, plywood back, which is not rabbet- 
ed in but cut roughly to shape, nailed in 
position, and the edges filed flush. 

Before starting the duplicate work on the 
drawers, it's a good idea to build up the 
center table. Although this is really little 
more than a box, it should be assembled 
carefully. Note that the edges of the sides 
are cut away to allow the drawer front to 
lit flush when closed. The table is backed 
with 14 -in. plywood nailed in place. This 
done, you are ready for the cabinet doors 
and drawers. Doors are of Vi- in. plywood 
hinged to the sides. The rounded corner of 
each outside door is filed and sanded to a 
perfect fit after the door has been hinged 
in place. Small bullet catches hold the 
doors closed. The drawers are constructed 
with %-in. sides, 14 -in, plywood bottoms 
and 14 -In. fronts fastened to %-in. inside 
fronts. The fronts and backs are rabbeted 
to take the sides and the bottoms are set 
in grooves. Next fit the drawer guides in 
position and with the drawers tightly 
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closed, file and sand the fronts flush with 
the cabinet. The drawers and the inside of 
the cabinets are stained as in Fig. 7. The 
exterior is now gone over with fine sand- 
paper, then given one application of un- 
der coat and when thoroughly dry, two 

coats of high-grade ivory enamel, sanding 
carefully between each coat. The clasps 
which lock the pieces together are cut and 
filed from V 2 by hfe-in. aluminum bar. Fig, 
5. These are screwed to the backs of each 
cabinet and hook over screws turned into 
the back of the table. 

Finally come the drawer pulls and door 
handles. These are made of plastic in 
three pieces, two of hi -in. thick green and 
one of Fa -in, thick ivory, laminated. The 
sheets are first cemented together with 
special plastic-to-plastic cement. Fig. 12, 
and afterward cut and filed to shape and 
polished, Fig. 11, The circular disks are 
eut from Vs -in. green plastic and cemented 
to the handle. Handles are then fastened 
to the draw + er fronts with machine screws 
as in Fig. 4, The /ie-in. plastic for the tops 
is cut oversize and cemented to * 2 -in. ply- 
wood with casein glue, 

When the glue has hard- 
ened, the edges are filed 
Rush and slightly round- 
ed, Fig. 3, the w T hole piece 
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then being highly polished on the buffing 
with special plastic polishing com- 
Then the tops are glued in position 
and screwed tight from the underside, The 
step is the gluing on of the aluminum 
trim. This is first roughed on the glu- 
side and the outer face and edges are 
polished on the buffer. After coating with 
glue the strips are laid in position 
held tightly with strips of cellulose 
tape till the glue is dry. Where the cor- 
ners overlap, they are filed down flush and 
given a final polish, using a bulling wheel 
on the flexible shaft. 
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Cutoff Saw Hung from Ceiling 
Pivots for Various Cuts 



Here’s a simple cutoff saw that anyone 
can assemble. The novelty of this setup is 
that the front axle of an old car is used. 
This is suspended from the ceiling or base- 
ment joists. The saw mandrel is attached 
to the lower end of the axle and the motor 
is mounted on a shelf supported by a flat- 
iron bracket near the upper end of the 
assembly. Loosening the axle nut at the 
ceiling permits the saw to be turned for 
making a cut at almost any angle across 
the work without moving the latter. 

— W. A. Pierce, Fort Ann, N. V. 



always at hand for cleaning surfaces be- 
fore soldering them. The end of the scrap- 
er should be ground to a chisel edge to 
provide a good scraping surface. 



Photo Prints Between Cardboard 
Will Not Curl 

When you have a number of photographs 
to file or store away, and you don’t want 
them to curl, as they usually do when 
placed loosely in drawers, put them in a 
folder made from two pieces of corrugated 
cardboard. Strips of adhesive or gummed - 
paper tape serve as hinges, w T hile a couple 
strips at the front edge and one at each end 
will hold the two pieces of cardboard firm-' 
ly against the prints. 

— John G. Roberts, Chicago, 111. 



Keeping Hair Off Rabbit Flesh 
When Dressing It 



ADHESIVE TAF£ 



Metal Scraper on Soldering Iron 



You can skin a 
ra bbit with out get- 
ting much of the 
hair on the carcass 
by dipping the an- 
imal in cold water 
before dressing it. 
The w’ater causes 
the hair to mat 
and cling together 
so that* with ordi- 
nary pre caution , 
the carcass will be 
clean. If several 
rabbits are to be 
dressed, change 
water frequently. 



5HARP£riED 



Bent from the 
tang end of a file 
as indicated and 
attached to a sol- 
dering iron by 
slipping the tang 
into the ferrule of 
the iron handle, a 
metal scraper is 
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Hanging Aquarium Adds Novelty to Room 





This aquarium is simply a round glass 
bowl or bottle with a short neck of the 
type used on some coffee makers, ft is 
suspended from a scrolled hardwood 
bracket by means of a brass chain, the low- 



er end of which is attached to a crescent- 
shaped piece of hardwood of such size that 
it can be slipped through the neck of the 
bottle. This piece can also be cut from soft 
metal such as Vs -in. aluminum. Although 
the bracket may be shaped from solid stock 



it will be less likely to split if it is cut from 
two pieces of thin stock glued together 
with the grain running at an angle. The 
suspension chain should be rustproof. 

— Dale R. Van Horn, Lincoln, Nebr. 



This Wall Rack Holds Your Hammers for Quick Selection 



Fastened to the wall above or near your 
workbench* this rack keeps your hammers 
within easy reach. The backboard may be 
scroll- sawed at the top and bottom for 
appearance, after which two side pieces 
notched to take the hammer handles are 
screwed on. Spacing of the notches should 
be planned carefully so that the heads of 
the hammers will not interfere with each 
other and so that they can be arranged in 
order according to types and size. 

— C. W, Woodson, East Aurora. N, Y. 



Wax Protects Wood Carving 

Wood carvers who find that their work 
often cracks due to exposing the unsea- 
soned center portion of the wood to the air, 
as the work progresses, can avoid this 
trouble by keeping the exposed surfaces 
coated with wax, a waxed doth being kept 
handy to rub on the work each time it is 
laid away. 





fiU&Btft CAME r tlP 



DECORATIVE candle 

PAlliTCO WITH SEALING WAX 



Left, if you find it difficult to fasten your 
food chopper firmly to the table^ just 
slip P rubber cone tip ian?*r the locking 
**ini?«r'r decorative Candles uftJ’i no! 

btnrf from the ktot if you brush them 
with a light coat of sealing tfai 
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OFFICE 
RLE BASKET 
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MADE FROM 1 
WIRE COAT HANGERS 



Left* to minimize dishwashing use paper tupf to 
mold gelatin for desterts and salads. Dip in hot um- 
ter to remove, tn circle* the top of o discarded 
*traw~hat crown makes a goad hot-di&h mot The 
straw con be painted or dyed. Right* a Me bushel 
fitted with hooks made from wire hangers it just 
right tor washing lettuce or Vegetables 
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tflwtw f=UI L . H 
■ WITH -'LATE. 



CORD INSERTED JN VQQk SPfcSNG 



Above, a creaking storm or soreeft'd&or 
spring cun be silenced effectively by 
pulling a length of light r ope through it. 
The rope can palled fftrotrffA the 
spring With a short length pi wire and 
should be a fairly tight fit. Right, the 
rattling of a door can be stopped by 
driving small brads into the wood 
through the latch Opening of the striker 
plate as shown ip the circle 



HUfiGEi? tfj 

V SOCKET ^ 



° m ^ting lights 



P^ce of 
nif iA h 

*vitcase 



ear d board c u 
° wn holds o i 
teithea t cru*f r 



DRIVE SOCKET 



CORSUGATt 

CORNER 

L 111 I l 



>R LLED ' 

.CA'jTER, 



1 P( ECE OF 

iARDEN HOSE 



AUTO ■ CUSHtOM 



.SPP-INO 



Left, corrugated nails driven into the cflr- 
ners of u cf*cr will prevent mire cnqttmf 
f/irpus^. Afroi^e, a short length ot thin 
tubing driven into furtulure legs prevent.* 
casters from splitting tfiem,, firicAf k n 
cnjft[(tn spring attached to a length of 
hose makes O good furnace cleaner 
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Microscope Slides Supported 
by Soda Straws 




When using a microscope, place a couple 
of soda straws on a bench near by so that 
you can lay the slides on top of them as 
shown in the photograph. This not only 
protects the specimens on the slides against 
damage when laid down T but also enables 
you to pick the slides up easily, 

CA soda straw slipped over the spout of 
an oilcan provides a good extension. 



Removing Broken Pipe Ends 
from Fittings 

The next time the threaded end of a 
piece of pipe breaks off inside a tee, elbow 
or other fitting, try the following method 
of removing it: Drill a tiny hole close to 
the outer end of the fitting so that it just 
breaks through to 
the pipe. Then 
bend d o w n the 
broken piece of 
pipe by driving a 
small punch 
through the hole 
in the fitting. Aft- 
er this has been 
done, you can usu- 
ally turn out the broken piece easily. 
When the fitting is used again, there is lit- 
tle possibility of it leaking because there 
are several threads between the hole and 
the end of the pipe inside the fitting. 







Latest Plan Catalogue for Home Craftsmen 

Hundreds of useful andattractive things to make in your tuorkshof) 

Profusely illustrated to show just what the articles listed look like when finished 




Includes 

MODERN AND COLONIAL FURNITURE of all kind* 
such aa tables, chairs, stands, ms£»line baskets, cup- 
boards, cabinets, chests, sewing baskets, *ie. 

HOME AND GARDEN IMPROVEMENTS comprising 
item s like Venetian Minds, shutters, trellises, arbors* 
fireplaces, bird houses, Dutch windmills, etc. 

WORKBENCHES, TOOL CABINETS, MOTOR-DRIVEN 
MACHINES such as drill presses, scroll saws, circular 
saws, belt, drum and spindle Sanders, shapers, 

MODELS OF ALL KINDS* both scale- type historic mod- 
els and tournament- type made! racing yacht*. 

OUTDOOR-SPORT DEVICES, rowboats, motorboats, 
oanOe*. kayaks, iceboats, skis, bobsleds* kites. 

ELECTRICAL DEVICES, soldering irons* spat welders. 

RADIO EQUIPMENT, receivers, transmitters, amplifiers. 

TOYS AND NOVELTIES for gifts or resale purposes. 

JUVENILE ARTICLES such as midget auto, doll house. 



The only coif tfo get thh new catalogue it a 
three-cent stamp* When ordering be sure to 
print or Write you t name and address Oarefutiy 



POPULAR MECHANICS PLAN SERVICE, 200 E. Ontario St., Chicago, Illinois 





e HOLDERS 

hand u/&zhm^ 



r pAPPING and threading o I work by 
^ hand or in a lathe is simplified, and the 
job is more accurate if these holders arc 
used. Modelmakers in particular will find 
the combination tap wrench shown In Fig. 
1 helpful A length of brass bar stock, 
about 3 in. long, is drilled at the center to 
lake the shank of the desired tap tightly. 
Two taps of the same size can be held in 
this manner, one being ground off at the 
end as a bottom tap, or two commonly used 
taps can be kept at hand, ready for use. 

A wrench that will take various sizes of 
small taps is shown in Figs. 2 and __ 
3, The jaws are shaped from ¥4 
by ¥4 -in. steel bar stock, and the M 

handles are made from drill rod. 

One end of each handle is turned I r j 



\ Xfc SR ASS OR 
COPPER 



AFTER 
INSERTING 
- TAPS, STRIKE 
WITH HAMPER 



DRILL TO 
ADMIT PRESS 
FIT OF TAP — " 



DRILL -U 19 



*8-32 

THREAD 



*20L>Rh.L- * 8"32 TAP 



down and threaded to screw into the jaws 
as indicated. It is, of course, a job of only 
a few minutes to make larger wrenches of 
the same type to suit any job. 

Another type of tap wrench is shown in 
Fig. 6. The handles are drilled, sawed and 
filed out as indicated, after which holes are 
drilled slightly smaller than the taps for 
which the wrench is intended. The holes 
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linued through the shank. The inside 
shoulder is turned with the work held in 
a chuck or codet by the shank. Finally 
holes arc drilled through the body and the 
collar is drilled and tapped for three set- 
screws, In use, the holder, with the proper 
size of die, is clamped in the headstock of 
the lathe, and the work is fed in by hand, 
A small pipe Wrench or pair of pliers may 
be used to prevent it from turning. Be- 
cause of the hollow construction of the die 



for the thumbscrews are also drilled at this 
time. Next a hacksaw slot is cut right 
down the center, from the opening in one 
end to that in the other. To accomplish this 
the blade is installed after inserting it into 
the shaped-out slot In one of the handle 
ends. The openings for the taps are then 
shaped to the desired size, with square 
files, and the holes for the thumbscrews 
are counterbore d and tapped. 

Useful attachments for threading work 
in a lathe are shown in Figs, 4, 5, 8, 9, and 
10. They can be made in other sizes to 
hold all standard dies. Details of con- 
struction are shown in Fig. 8. These tools 
are made from cold-rolled steel. The out- 
side is turned first, then the center is 
drilled out, and the central hole is con- 



holder, long rods can be threaded for short 
distances or from end to end. 



Spur Link in Chain of Hoist 
Prevents Slipping 

To keep logs, 
timbers and other 
work from slip- 
ping out of the 
chain when hoist- 
ing them on a 
bridge job, one 
contractor put a 
spur link of the 
type shown in the 
chain where it contacted the work. The 
“teeth” of the link bit into the wood when 
a pull was exerted on the chain. 
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Good Lathe Tools from Discarded Drill Bits 



Owner!? of small ma- 
chine shops can reduce 
lathe -tool costs by utiliz- 
ing broken, high-speed 
drill bits* A little grind- 
ing converts them into 
excellent tools for light 
jobs of boring, turning, 
threading, key-seating, 
etc. They can be gripped 
in most regular tool hold- 
ers as indicated in the 
four upper details. The 
side views of the bits in 
the lower details show 
how the ends arc shaped 
for throe different tools, 
while the top views indi- 
cate how the bits are 
ground off on one side to 
give proper clearance. Of 
course, care must be tak- 
en in grinding to get the 
correct angles on the cut- 
ting edge. The overhang 
should not exceed that 
normally allowed. 
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Bin Protects Bolt Goods in Store When Taking Inventory 



During inventory time when every bolt 
of material in a store must be measured, 
the unwound portion can be kept clean by 
running it into a bin attached to the coun- 
ter as indicated. Two flat-iron hooks fit 



into holes drilled into the counter, and as 
these are evenly spaced, the bin can be 
moved along from place to place. 



Pipe Handles Open Heavy Doors 

For opening 
heavy sliding 
doors, you will 
find handles as- 
sembled from pipe 
superior to the 
common type as 
they permit both 
hands to be used 
to exert a strong 
pull. The handles 
are about 20 in. 
long, and have el- 
bows and floor 
flanges on the ends, the flanges being 
mounted on the inside surface of the doors 
with the elbows projecting through holes 
to the outside. 
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Water Tanks Emptied in Winter 
Serve as Feed Troughs 




During winter, when some watering 
tanks are not used because of the danger 
of freezing, they can be converted to feed 
troughs. They are set in a fence as indi- 
cated, and three or four wood strips run- 
ning from the top of the fence to the edge 
of each tank allow the animals to feed, yet 
prevent them from throwing out the con- 
tents. If desired, a swinging panel can be 
suspended above the tank to close the 
opening in the fence. 

Clamp on T-Square to Grip 
Edge of Drawing Board 

Draftsmen, ar- 
tists and others 
will welcome this 
method of holding 
a T-square head 
to the edge of the 
board while work- 
ing with triangles. 
From a piece of 
heavy cardboard 
or thin wood, cut 
a strip about 1 J A in. wide and G in. long. In 
the center of this, make a slot to slip over 



the T-square snugly. In use, place the 
T-square on the drawing board in the de- 
sired position, slip the piece of cardboard 
or thin wood over it, pulling it snugly 
against the edge of the drawing board. 
Then slip two large paper clips of the 
clamp type over the edges of the T-square 
to hold the cardboard snugly against the 
edge of the board. 



Sizes of Firemen 's Helmets on Brim 
Help Avoid Confusion 

At the fire sta- 
tion of one small 
town, where the 
helmets were 
worn by various 
men at different 
times, the chief 
had the sizes of 
the helmets paint- 
ed on the under- 
side of the brims. 

This enabled the 
men to pick instantly helmets that would 
fit without wasting time trying them. 



Pointed Bar to Pull Brush 
with Horse or Tractor 

If you have land to clear of small brush, 
you can do it easily with this tool and a 
horse or tractor. The tool is a 1-in. iTun 
bar 6 ft. long and pointed at one end. It 
has an iron ring welded about 10 in. from 
the pointed end to take a chain to which 
the horse or tractor is hitched. In use, 
stick the bar into the ground on one side 
of the brush and hook the chain in the ring. 











By C. A. CROWLEY 



\ \ T TTH this timer you nm expo.se photo 
prints exactly to a predetermined 
timing within fractions of a second and 
thus eliminate variations beyond control 
when employing the usual type of manu- 
ally operated electric printer. Thus slight 
under and over-exposures can he avoid- 
ed, once you know the correct time For 
negative and paper, With the calibrated 
dial set for the time you wish, to expose a 
print, Fig, 1, you merely close the printer 
lid. and press the button switch of the 
timer. That's all there is to it because the 
light of the printer will be turned off auto- 
matically, All duplicate prints will be the 
same if the dial setting is left unaltered* 
While the timer is of great help to the 
photographer, its useful ess also can be ex- 
tended to operate other electrical devices 
for predetermined short intervals. 

The unit makes use of a relay T a radio 
power transformer, a type-80 rectifier tube 
and a type-45 power amplifier tube* In ad- 
dition. two condensers* one 10 mfds,. (100- 
volt rating) and the other 2 mfds., { 4 OH -volt 
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rating) and a few resistors arc required. 
The parts are mounted in breadboard fash- 
ion as shown in Fig, 3, or they can be ar- 
ranged inside a box, as shown in Fig. 2, 
which may involve a slightly different 
grouping of the parts. The transformer 
can be any radio power transformer suit- 
able for the voltage and frequency avail- 
able, which has three secondaries, includ- 
ing one center -tapped high-voltage eoil + 
one center-tapped 5 volt winding, and a 
m-volt winding. This is indicated in the 
last diagram, where the leads from the 
secondary taps of the transformer are 
numbered to correspond with those on. the 
transformer in Fig r 1. The condensers used 
must be paper condense rs; electrolytic 
condensers are unsuitable in this ease. It 
may be necessary to connect a number of 
1 or 2-mfd, condensers to make up the 
large condenser. The 0 to 3-megohm vol- 
ume control is used to vary the interval 
during which the current is on, and it is 
important that a linear volume control be 
used. Many volume -control rheostats are 
so arranged that most of the resistance is 
at one end, which would make it more dif- 
ficult to calibrate and adjust. 

The relay, which you will have to make, 
is illustrated in Fig. 4, The core is 3 i-in + 
soft-iron rod, and the coil, which consists 
of No. 36 enameled wire, should be wound 
to a diameter of 3 i in, and a length of l 3 '4 
in. The winding can be random instead of 
in exact layers. The spring is very impor- 
tant. as its function is to put a very slight 
tension on the armature, causing it to 



break the contact rapidly and without 
chattering. If will require some careful 
adjustment by bending this spring to get 
the relay to operate satisfactorily. 

When everything is ready, plug into the 
line and connect to the printer. Depress- 
ing the push button momentarily resets 
the relay, which will then hold the circuit 
closed for a certain interval, depending on 
the adjustment of the volume-control 
rheostat, By setting the dial at various 
points and timing the lamp with a watch, 
it will be an easy matter to calibrate the 
dial in terms of time. The timer can be ad- 
justed from a fraction of a second to sev- 
eral minutes. If longer time intervals are 
required, a larger capacity condenser or a 
higher resistance volume control is used. 



Pigeon Perches from Cans 

By cutting a 
couple of V-slots 
in a tin can, it may 
be converted into a 
perch for your pi- 
geon pen. The slots 
allow the can to be 
anchored firmly 
on two nails or 
screws, which are 
driven into the 
wall to leave the 
heads projecting 
slightly. Such 
metal perches do not harbor insect pests 
and are easy to remove for cleaning. 
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Pi Stacker Operated by Clutch and Cable 
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This flexible-cable drive eliminates the 
complicated belt arrangement on the pi 
stacker of some typesetting machines. The 
toggle throw-off makes it possible to dis- 
engage the clutch quickly, stopping the 
star wheel, if mats jam in the stacker. 
Even if this is not done immediately, the 
clutch will slip harmlessly until the oper- 
ator flips the lever. The end of the shaft 
used as a source of power is rounded, but 
it can be squared easily with a file while 
the shaft Is rotating under power. The 
center is found with a prick punch, also 
while the shaft is rotating, and a hole is 
drilled and tapped for the screw which 
holds the sheet-metal disk. The other disk, 
to which the clutch leather is cemented, is 
soldered to a section of tubing that holds 
the clutch spring. The releasing ring is a 
washer soldered to the tubing as indicated, 
A piece of 14 -in. bronze rod, squared at 
one end to engage a socket on the end of 
the cable, Is soldered In a hole in the cen- 



ter of this disk. Both disks are made of 
16-ga, sheet metal. The clutch housing 
consists of two identical pieces of 16-ga. 
sheet metal. These can be scribed, drilled 
and filed to shape while clamped together 
in a vise. The toggle, levers and pawl also 
are lS-ga, sheet metal. The bearing for the 
extended star-wheel shaft is made from a 
14 -in. collar partially filled with lead and 
drilled to fit the shaft. One end of the shaft 
is drilled to take the flexible cable and a 
washer is soldered on to act as a retainer. 
The spring in the clutch should be just 
strong enough to cause the star wheel to 
turn steadily, so the clutch can slip easily 
when a pileup of mats occurs. The spring 
in the toggle should he a small, stiff one 
to hold the clutch disks about Vm in. apart 
when the toggle is in the tc off n position. 



f[A good dead-black paint can be made by 
thinning lampblack, of the type ground in 
linseed oil, with turpentine. 
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Changeable Roadside Signs Slip 
Between Two Steel Posts 




Farmers and gardeners who wish to ad- 
vertise produce along a highway will find 
this changeable sign convenient. It consists 
of two angle -steel posts, which are spaced 
apart a suitable distance to accommodate 
the sign boards required. Each board is 
tapered at the ends to fit easily into the 
V-shaped sides of the posts. Small bolts or 
pins are run through the posts to support 
the boards at the height desired. 



Wire-Mesh Roosts for Chicks 
to Prevent Smothering 

To train young chicks to roost and to 
prevent them from huddling together in a 
corner, which sometimes causes one or 
more of them to smother, try this wire- 
mesh roost. One end is shaped like a ramp 
enabling them to walk up to the roosts on 
which they will sit in preference to the 




wire. If regular roosts are placed above 
these frames, the young chicks will later 
fly up to them, 

— Stanley Russell, Vincennes, Ind r 



Large Machine Screws Loosened 
with a Punch 

Before using 
large machine 
screws on a job 
where it may be 
necessary to re- 
move them later, 
file a notch In the 
head of the screw, 
as indicated. Then 
if the screw should 
stick so tightly 
that it cannot be removed with a screw- 
driver; you can set a punch in the notch 
and loosen the screw’ by tapping the punch 
lightly with a hammer. 



Sunken Oil Drum Keeps Milk 
Safe for Route Man 

Patrons of a milk and cream route in 
Wisconsin have found that their product 
reaches the market in better condition if 
it is protected from heat in summer or 




freezing in winter, by being stored in half 
buried oil drums at the roadside. The 
drums are covered with tubs, or other 
drum sections, to keep out rain or snow. 



CTo protect paint on your window sills, 
give it a coat of clear shellac. When dry, 
apply liquid wax. Renew the latter treat- 
ment occasionally and the paint will retain 
its luster indefinitely. 
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Adjustable Stop Assures Accurate Miter Cuts 




SLOTTED FOG 



The next time you have a number of 

strips to miter to exactly the same length, 
take a few minutes to make this simple 
stop which will save you considerable 
work besides assuring accuracy. After the 
stop has been adjusted, any number of 
pieces can be run over the saw and they 
will all be the same length. The stop con- 
sists of a strip of 34-in. hardwood slotted 
as shown. Then a sliding block of the same 
stock is clamped to the strip with a car- 
riage bolt and wing nut. One end of the 



block is mitered. Note especially that a 
shallow groove is run down the inner edge 
of the miter cut. This is very important 
since it prevents wedging of chips or saw- 
dust which might result in inaccuracy* To 
use the jig, run a miter cut on one end of 
each of the strips, then set the stop to give 
the length you want. Once the stop is set 
you can run the second cut on all of the 
pieces without changing it. 



Drawing-Paper Dispenser Has Knife to Tear Off Sheets 

You'll find this cabinet handy for dis- 
pensing drawing paper because you just 
pull out the paper and tear off the required 
size sheet* The loose end of the paper does 
not turn back on the roll and you don't 
have to use weights. There's room for four 
rolls inside the cabinet* two mounted ready 
for unrolling and two spare ones* The 
cabinet is a rectangular box fitted with a 
lid, the front edge of which is beveled to a 
30 c angle and has a steel strip fastened to 
it for cutting the paper* 



Machining Thin Metal Strips 

When machining a thin strip of metal, 
tin one side and sw T eat-solder it to the 
tinned side of a thicker piece* Then the 
work can be machined extremely thin, ta- 
pered or shaped as desired because the 
extra piece gives a rigid backing. When 
the work has been finished* apply heat to 
the solder and separate the work from the 
backing piece, — E, Olson* Philadelphia, Pa, 




MEflMV lie? 



STEEL STEM? 



hih.GE 



APPROX. 30AJ&LE 
SPARE feQLLS — 



CROSS SECTION 



cdd supports 

( SOT H EvDSj 



308 



P O P I' L A H M E C H A N I C S 



Rope and Slip Stick Substituted 
for Boom Pole on Hay Load 




To secure a load of hay on a wagon, 
without using a heavy boom pole and 
knotted rope t one farmer uses a rope and 
slip stick. The rope is tied to the front of 
the rack, passed over the hay and fastened 
to the rear end of the rack, A slip stick, 
similar to those employed in adjusting tent 
ropes, is used to tighten the rope as indi- 
cated in the drawing. 

Clamp Holds Magnifying Glass 
on Surface Gauge 

To set a surface gauge accurately to fine 
dimensions, it is best to use a magnifying 
glass. To overcome the awkwardness of 

holding the glass 
and setting the 
gauge at the same 
time, use this 
holder which 
clamps the glass to 
the surface -gauge 
s c r iber . The hold- 
er is a piece of flat 
steel bent to a 
U-shape, one end 
being d ri lied to 
take a thumbs 
screw and the other end being tapped for 
the same purpose. The U -piece is also 



drilled to take the scriber as indicated. 
Inserting the rim of the glass into the 
piece and tightening the thumbscrew 
clamps it tightly to the scriber, 



Clamp Ring on Micrometer 
to Adjust It 

When using a 
large micrometer 
to measure work 
held in one hand, 
this ring on the 
spindle will enable 
you to adjust it 
easily with the 
fingers. The ring 
is a steel disk with 
a hole through the 
center, the hole 
being slightly 
smaller than the 
diameter of the micrometer spindle. It is 
slotted transversely as indicated by the 
dotted lines on the detail. To slip the ring 
over the spindle, compress the slotted por- 
tion with the fingers. When released, the 
ring will grip the spindle lightly. 



Rubber Mat on Locomotive Steps 
Reduces Slipping 

To prevent wood steps on the front ends 
of some switch engines from becoming 
slick when wet, just tack or cement strips 
of corrugated rubber to the steps. This 
provides a good footing, even when wet. 
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Quick Measurements on Your Circular Saw 
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MEASUREMENTS STAMPED ON SLIDE © 



When you want to cut a number of pieces 
to exactly the same length, a stop like that 
shown in Figs. 1 and 3 will speed the job 
considerably as it is not necessary to meas- 
ure and mark the stock before sawing. The 
arm attached to the crosscut guide may be 
of either % or Vfe-in. hardwood with 2 a -in. 
holes drilled 1 in. apart along the length. 
A %-in. dowel acts as a stop for the stock 
being cut. Fasten the arm to the crosscut 



guide with screws. Another 
handy measuring device is 
shown in Fig. 2. It consists 
of a short section cut from a 
ruler or yardstick and screwed to the top 
of the crosscut guide. Bringing the end of 
the stock flush with any one of the gradu- 
ations shows the exact distance from the 
side of the blade and also the length in 
inches of the piece when the cut has been 
made. Graduations on the arm of the 
crosscut guide arc useful in checking width 
of the stock being sawed, Fig, 4, The grad- 
uations are easily stamped in the metal. 



Wires Supported on Car Springs Keep Out Trespassers 



A property owner, whose grounds ad- 
joined a public park, was much annoyed 
by trespassers who would climb the fence 
in spite of warning signs. To avoid build- 
ing the fence higher,, he obtained several 
main leaves from discarded auto springs 
and attached one of these to each alternate 
post along the fence. Strands of barbed 
wire through the eyes in the ends of the 
springs were sufficient to discourage the 
climbers under ordinary circumsta rices. 



f[The gla ss shield of a bench grinder can 
be made shatterproof by attaching a sheet 
of celluloid to the upper surface with cel- 
lulose cement. 






ou can om 



build lft/% 



concrete, and should have two under-car 
drains. While the original garage was 20 
ft. square, a larger one can be built* fol- 
lowing the same method of construction. 
The walls are covered with “Colonial” 
style siding over heavy building paper and 
the walls and ceiling are covered on the 
inside with plywood. A chimney is pro- 
vided for heat in the winter* The roof is 
steep to help prevent snow from collecting 
on it, and the eaves are flush with the sides 
of the building for economy, and to facili- 
tate closing up the rafter ends, Windows 
are the tight-closing, check-rail type, and 
are decorated on the outside with attrae^ 
live shutters. 

A service door is provided, and the front 
doors are the easy-acting, roll-up type 
shown in Fig. 1. They can be arranged to 
open either by a key or electrically. Lights 
can be controlled from the front or service 
doors. 

Construction as shown in Fig. 2 starts, of 
course, with the concrete foundation and 
floor. Any good contractor will lay it or 
you may do the work yourself. Wall fram- 
ing is spaced 16 in. on centers with double 



T TEHEES a garage that is not only neat 
A in appearance, but is so well con- 
structed that it will stand indefinitely if 
mounted on a good foundation, which can 
be of the “slab” type or of the wall type. 
If the latter is used, it should extend well 
below the frost line in your particular 
locality. The floor, of course* should be 
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TWO-CAR GARAGE 




plates* headers and triple framing around 
the front doors* to secure a rigid, well built 
structure. First lay out and cut the pieces 
for the sills, as the holes for the bolts which 
fasten them to the concrete footing must he 
located and drilled. Then cut the plates 
and lay the lower ones next to the sills for 
marking out the centers of the studs on 
both pieces* Fig. 4 shows the location and 
size of the various openings. 

The sills are bolted into place, the cor- 
ner members erected and held plumb with 
stay lath and a temporary crosspiece nailed 
on the outside between corners, against 
which the studs may be set. The lower 
plates* supported by one or two studs, are 
next installed* after which the rest of the 
studs may be spiked into place. Consider- 
able waste can be avoided if the studs at 
the door and window openings are omitted 
when setting up the wall framing* and 
later cut to size before installing. The com- 
mon practice is to install them ail and then 
cut out the openings later. Installing the 
top plate completes the wall framing. 

Fig, 14 shows a typical window and door 
framing. Note that the rough or stud open- 
ings are made about 1 in. larger all around 
than the size of the frames to allow for 
squaring and setting plumb. The special 



framing around the large doors is shown 
in detail in Fig, 2, 

Before putting on the siding, a strip of 
heavy tar paper is stretched across the 
studding and secured temporarily with 
pieces of lath. Standard drop siding in a 
design to simulate bevel siding is used. The 
siding is started at the bottom, working up 
and adding paper as required* This ma- 
terial is inexpensive and makes a reason- 
ably tight joint when used with paper. The 
corner joints of the siding are covered with 
corner boards as shown in Fig. 9. By lap- 
ping the siding at the corners as shown* the 
nails arc placed a safe distance in from the 
ends of the boards* 

The hip roof has four equal sides so the 
framing is simplified because of duplicate 
parts. The pitch of the roof is H, or for 
every 12 in. of run there are S in. of rise. 
So for 10 ft. of run there is a rise of 6 ft. 
8 in. at the peak, as shown in Fig, 5. There 
are three types of rafters in this roof. 
These are shown in Fig. 8 together with 
the cuts on the ends* To obtain the length 
of the common rafters* with the tail and 
seat cuts, place the square along the piece 
as shown in Fig. 5. However* as the rafter 
is mitered at the top* as shown in the de- 
tail of the peak in Fig. 2, a deduction of 
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IV 4 in, from the length must be 
made. Fig. 8 shows by dotted lines 
the length and shape of the rafter 
before making this deduction. No- 
tice that the cheek cut remains at 
the same angle. 

As the hip rafters run diagonally 
to the common rafters, we use the diagonal 
of 12 in, or 17 in. as our unit of run. Set- 
ting the square at 17 and 8 you proceed 
just as for the common rafters in obtaining 
the length of the hips. The seat cut is the 
same also, hut the tail and top cuts are 
mitered. In order to provide a level sur- 
face on which the roof boards may be 
nailed, bevel or ''back” the edges of the 
hip rafters as indicated. The lines are lo- 
cated on the ends with a square then car- 
ried along the sides for sawing. 

Perhaps the easiest way for the novice 
to determine the lengths of the jack rafters 
is by actual measurement of one set after 
the hip and common rafters are in place. 
The tail and seat cuts are made on six 
pieces of various lengths and these pieces 
held in position and marked, after which 
they may be used as patterns for the other 
seven sets. The miter cut at the upper end, 
by which they are fitted against the hip 
rafters, is determined in the following 
manner: First lay off the plumb cut A. B, 
just as for a common rafter. Now' measure 
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the thickness of the rafter and draw the 
parallel line C, D. Square across the top to 
point F. A line drawn from F to A and 
A to B will indicate the line of the miter. 

After all of the rafters have been in- 
stalled, the ceiling joists should be fitted 
and securely spiked to both the plates and 
the sides of the rafters. To lay the roof 
boards, start at the bottom, nailing two or 
three, boards into place then sawing off the 
wraste stock at an angle so that the end is 
flush with the adjacent side of the roof, as 
shown by the first cut in the detail of Fig. 7. 
Proceed in this way to the peak. Now start 
the adjacent side in a similar manner, lap- 
ping the ends of the first side and sawing 
at the angle shown as the second cut in the 
detail. Follow around the roof, taking care 
that all joints occur over rafters as in Fig. 
G, Either square-edge or tongue-and- 
groove boards may be used but the latter 
are generally considered preferable. A 
good grade of individual shingle, laid 4 in. 
to the weather, Fig, 10, completes the roof. 

A molded metal gutter is used all around 
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the roof to finish off the edges. A slight 
pitch should be given to the gutters so that 
they drain toward the back corner where 
a down spout is provided to empty into 
the drain. Standard window and door 
frames, sash and doors are used through- 
out, The shutters, however, are of special 
design, with fixed louvers, as shown in the 
detail of Fig. 11. Figs. 12 and 13 show the 
details of the chimney and the bracket 
upon which it rests. Any good coal, oil or 
gas -fired heater of suitable size will keep 
this well^constructed garage at a proper 
temperature in the coldest weather. 

Overhead doors are perhaps the greatest 
advance in garage equipment m recent 
years. There are several rather similar 
makes on the market, any of which is en- 
tirely satisfactory. All of these doors are 
divided into sections horizontally and op- 
erate on a track. Because of a counter-* 
balancing device, they operate so easily 
that even a small child can open or close 
them* All of them can he unlocked from 



either side and if properly installed, ac- 
cording to the manufacturers directions, 
should last for the life of the garage. The 
two essentials for the use of these doors is 
sufficient head- room and rigid door and 
ceiling framing, Fig. 2, so that the tracks 
will stay in line. Both are well provided 
for in this design. 

There are also available several types of 
electric operators for over-head doors 
which Five practical and very convenient 
as they may be operated from a distance 
and thus make it unnecessary to get out of 
your car to open or close the doors. 

The proper installation of electric lights 
and control switches adds greatly to the 
convenience of a garage. A suggestion, is 
given in Fig. 2, The usual center light 
should be controlled by three-way 
switches at both the center column, be- 
tween the large doors, and also at some 
point near the service door. Another con- 
venience is an outside light near the cor- 
ner so that it will light, both front and 
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service doors. This light should be con- 
trolled by two switches* one in the house 
and the other located near the service door- 
In addition you will want outlets near the 
front of each car stall for trouble lamps or 
other appliances. 

A water line in the garage is also a con- 
venience that should be considered. This 
consists of an underground line from the 
house which is brought up near the center 
of the rear wall 



MATERIAL LIST 

■SO pcs. yellow pine 2x4 an* by 1 & ft., 

(for stud* and corners'! 

10 PCS. yellow pine 2x4 in. by 16 f*. lor plates 

3 pcs. yellow pine 2x6 in. by ZG It. for ^jrdrir 

9 pcs. yellow pine 2x6 in* by 6 ft. 

(for door studs, sills, etc.) 

3 pcs, yellow pint 2x4 fn. by 26 ft. for sills 

15 pcs* yellow ptnc 2x4 in. by 20 It., 

(fpf ceiling joists! 

4 pcs* yellow pine 2x4 in. by 18 ft- 

(for hip rafters) 

16 pcs. yellow pine 2x4 in. by 14 ft* 

(for common jack rafters) 

IS pc*, yellow pine 2 x 4 in. by 12 ft. 

(far jack rafters) 

4 pcs. fir or white pine 1 X 3 in. by 20 ft. 

(for cornice) 

4 pcs- fir or while pine I x 6 in. by 20 ft. 

(lor facing board 1 

6 pcs. fir or white pine t x G in. by 8 ft, 
f for door casings) 

2 pcs. fir or white pine 1x3 in. by 8 ft. 
ffor door trim) 

1 pc. fir or white pine 1 x 8 in. by 8 ft, 

(for door division panel) 

720 Hq, f|. yellow pine matched: roofing, 1x6 in. 
720 sq, ft. fir Or white pine drop siding, 1x6 in. 
20 fir plywood panel*, Vt X 4® fn. by 10 ft. 

(for Walls and ceiling) 

2 roll-up doors l % in. by S x 7 ft. 6 in. 

1 two-panel fir service door 1% in. by 3 x7 ft, 
complete with frame, trim and hardware 

3 check-rail windows with 12 lights, £ ft. 4Va in, 

by 3 ft. 10 in. complete with frames- 
trim. etc. 

600 sq, ft. asphalt shingles 

80 linear ft. molded gutter with downspouts 

600 sq. ft. building paper 



Skinning of Small Animals Simplified by Compressed Air 



Trappers and taxidermists can use this 
novel and practical method of skinning 
small animals. Instead of beginning the job 
with a sharp knife as is usually done, you 
first inflate the skin with compressed air, 
thus breaking loose the tissues that hold it 
to the carcass* This is done with an ordi- 
nary tire pump and a hypodermic needle, 
the latter being soldered to a valve stem 
and the assembly in turn screwed to the 
hose attached to the pump. Care must be 
taken to insert the point of the needle just 



under the skin and close to an Incision 
which will be made later in removing the 
hide* If the pelt is to be open-skinned, the 
needle can be inserted through the hide at 
some point along the underside of the 
belly. Where the pelt is to be skinned by 
the cased method, insert the needle on the 
underside of the hind leg. Do not inflate 
the skin more than necessary to break the 
tissues. After inflating and making the in- 
cisions* the pelt can be removed easily. 

— J* R* Stafford, Hayden, Colo* 
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This Magnetic Rack Holds Small Hand Tools 




The usual array of small tools that clut- 
ter a bench when you are working, can be 
stored efficiently on this magnetic rack, li 
will support pliers, screwdrivers, com- 
passes* chisels, small wrenches, etc. Just 
place them against two iron strips which 
contact the faces of several magnets, Mod- 
el-T Ford magnets are well suited for the 
purpose* They are placed in a rack marie 
as indicated and the iron strips are screwed 
to the front of the rack at 
the top and bottom. It is 
important that like poles 
of the magnets be 
matched throughout, oth- 
erwise the pull will be 
lessened greatly. The 
poles can be matched by 
holding two magnets to- 
gether as indicated in the 
center photo. If they show no attraction 
for each other when held together in this 
position, the like poles are together, but if 
they cling to each other, one of the mag- 
nets must be turned over. 
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Detachable Dividers forHogTrougk from Auto Skid Chains 



To keep hogs from fighting over feed in 
a trough, one farmer uses old car or truck 
skid chains instead of wood cleats, which 
usually make it difficult to clean the trough 
properly. The chains are stretched taut 
and are fastened by screweyes, which are 
driven into the ends and sides of the 
trough and run through links of the chain, 



Turning the heads at right angles to the 
links keeps the latter from slipping off the 
screws* When the screw heads are turned 
back parallel with the links* the chain can 
be lifted and removed for cleaning. 



Cardboard Holder for Drills 
Carried in Pocket 





Finding it con- 
venient to carry 
small drills in his 
pocket while 
working on a job 
away from h is 
shop, a carpenter 
made this holder 
from a piece of 
corrugated card- 
board. After cut- 
ting the cardboard 
to the proper shape and folding it as shown, 
the drills are inserted into the corruga- 
tions, the flap of the holder being held in 
place by a rubber band. 
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Barn doors of the two -.section type may 
be operated as a single unit by use of the 
pivoted latch shown in the circular detail. 
To do this, attach a wooden pivot latch to 
the upper crosspiece of the lower door to 
engage a flat-iron hook on the lower cross- 
piece of the upper door. When not in use 
the latch rests on a peg or nail which sup- 
ports it in a horizontal position out of the 
way, allowing the door to open separately. 



lines so that it tapers toward one end. 
Then both ends are folded over and the 
smaller one is inserted into the opening of 
the larger end. 



Magnifying Glass on Centerpuneh 
Assures Accuracy 



Physician Folds Papers of Powder 
to Seal Them 



Chicken Is Held over a Barrel 
When Plucking Feathers 



Sectional Stable Doors Operated 
as One Unit with Latch 



When filling a prescription that contains 
different powders, one physician puts them 
in small pieces of paper, which are then 
folded to seal them tightly. To do this, the 
paper is folded as indicated by the dotted 



If you are using 
a centerpuneh on 
work where accu- 



racy is necessary, 
a magnifying glass 
attached to the 
punch as indicated 
will be helpful. 

The glass is of the 
type inclosed in a 
metal band to 
which strips of 
metal are soldered so that the assembly 
can be clamped to the punch as shown, 

— Michael F. Wolf, Minneapolis, Minn. 



To hold fowls conveniently for plucking, 
one produce merchant uses a simple, de- 
tachable wire clip and hook which support 
the birds over an open barrel, in which the 
feathers drop. The clip is pushed between 
the barrel hoop and staves to engage the 
bird’s feet, while the hook is attached to a 
rubber band anchored on the side of the 
barrel, The hook engages the neck and 
stretches the carcass across the opening. 
The hook and clip are made of heavy w r ire. 
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i > Yew cart release v Ford V-fl cliftr/i for cold- 
Acr start inn; and close the starter switch 
with one foot by taming the l at ter stdinvuy.v 
JO that the heel touches the switch button, 
3, an asbestos shield attached fo clothespins 
with screws protects the tire and wheel urben 
welding- a damaged fender. The clothespins 
a re ctinped PftT the lender edge 
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A good place to carry your extra car hey 
on tap c if the felt pad in the air cleaner 
as in 3. OH pumping of model- A Fords 
reduced by drilling 
holes in the splash tray as indicated in 4, 
to drain excess ad into crankcase 
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The tool in S will help slip n Acm'j' u'liCfil over the. baits 
vi the brake dram , Drill holes in the ends of tu'o ad jo- 
cent bolts, bend an iron rod to a U- shape and point the 
ends. Slip the tool through the holes rrt the wheel and 
ti'orA as indicated. To help keep moisture out of your 
headlamps, press a paraffin -coated string into the joint 
bet ween the lens rtm and (Ac fawip housing as indicated 
• n tj. Use u jfnng large enough to fill the joint 
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Small Beatings Removed Quickly 
with Improvised Puller 




iv 



Removing starter, generator and other 
small bearings Is easy with this improvised 
puller, which is assembled from a short 
piece of flat iron and a couple of carriage 
bolts* On most jobs it is not even neces- 
sary to lake the generator apart; just slide 
the armature shaft out of the bearing far 
enough to let the bolt heads slip over the 
rear side of the race. In some cases, it may 
be necessary to insert the bolts separately 
and then slip the bar over the threaded 
ends. A pry under the bar will pull the 
bearing. For larger bearings use a heavier 
bar and larger bolts. 

— M. W* Mutschler. Lincoln, Nebr, 



Use Larger Stud in Crankcase 
When Threads Are Stripped 

If you strip the 
threads of a hole 
in an aluminum 
crankcase, a re- 
pair can be made 
by reaming out 
the hole and tap- 
ping it to take a 
larger stud. The 
portion of the stud 
that projects from 
the case should be 
turned down to the same diameter as the 
one used first and then threaded. A screw- 



driver slot sawed in the projecting end of 
the new stud will enable you to drive it 
into the hole. 

— Karl Melvin* Halifax* N, S* T Can, 



Protecting Control Cables 

To protect motorcycle control cables 
from chafing where they rub against parts 
of the machine or where they pass through 
holes in the handlebars or other tubing* it 
is a good idea to cut suitable strips from 
a tobacco tin and wrap these around the 
cable at the point where the chafing occurs* 
The tin guards can be soldered in place or 
fastened with a strip of friction tape. 



Welding-Rod Holder Insulated 
When Repairing Motor Block 

In order to weld a crack in the water 
jacket around a cylinder, the electrode of 
an electric welder had to be inserted 
through the small water openings in the 




top of the block as shown* To do this with- 
out causing a short circuit* the welding 
cable was attached to a piece of small steel 
tubing in which the electrode was wedged, 
A piece of rubber hose was slipped over 
the joint between the electrode and tub- 
ing, after which the entire assembly was 
wrapped with tape. In one instance a weld 
was made through a 1-in* hole while the 
worker watched the job through another 
hole* — Jos, C, Coyle, Yuma* Ariz. 



"Dry-Ice” Tests Shock Absorbers 

As shock absorbers of the hydraulic va- 
riety wear they become less effective. In 
some instances, heavier fluid will give the 
ride desired, but it is not easy to drain* re- 
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fill and try heavier fluid. A piece of Dry- 
Ice wrapped to each shock absorber with 
a rag will give the same e fleet. The lower 
viscosity resulting from chilling the shock 
absorber will give the effect of riding with 
heavier fluid. Then if the effect is what is 
wanted, the units can be drained and filled 
with heavier fluid, — C. E r Packer, Chicago* 



Cheap Garage for a Motorcycle 

Motorcyclists who use a waterproof sheet 
to protect their machines when not in use, 
will find the following tip useful; Take two 
sleeves from an old jacket or coat and sew 
them into the sheet so that they can be 
slipped over the handlebars to prevent the 
sheet from blowing off. 



Heavy Transmissions Installed 
or Removed Easily 

Here’s a simple tool that will enable you 
to remove or install heavy transmissions 
single-handed. Also, it is handy for sup- 
porting them while installing or repairing 
a clutch. The tool consists of an L-shaped 
lever with a telescoping handle which can 
be adjusted for length. The short end of 
the lever is pivoted to an improvised 
clamp, which can be fastened to the in- 
strument panel to provide an anchorage. 
A length of round stock bent to a V- shape 
and flattened at the ends slips over the 
handle and is fastened to cap screws or 
studs in the transmission to lift the latter. 

“-Otto Seeltger, Chicago* 




Wheeled Rack to Display Tires 
Moved Inside at Night 




Service-station owners who handle used 
tires will find this wheeled display rack a 
labor saver as it can be loaded and moved 
to any spot on the premises and then 
moved inside the building at night without 
handling the tires. The rack is assembled 
from angle iron, which is riveted together, 
the wheels being heavy trunk casters 
mounted at each corner. 

— Hugh Lineback, Si loam Springs, Ark, 



Spare-Tire Rack on Truck 1 .owers 
to Receive Extra Wheel 

Instead of lifting 
a heavy tire and 
wheel to slide it 
into the spare-tire 
rack un de r nea t h 
the body of a 
truck, one driver 
altered the rack 
so that one of the 
supports could be 
lowered with a lever. This saved consid- 
erable labor in removing or replacing the 
wheel. — Don Smith, Chehalis, Wash. 



ft If you have an idea that might be used 
for a short article in these pages, send it to 
the Homecraft Editor. Inclose a snapshot 
or drawing and give all the necessary in- 
formation in as few T words as possible. To 
be accepted, material must be of general 
interest and different from any wo have 
published previously. 
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Chart of Feet Required to Stop 
Aids Car Driver 




Finding that younger members of his 
family who drove did not realize the dis- 
tance required to stop a car safely at a 



certain speed, one motorist made up the 
chart shown and fastened it to the instru- 
ment pane! in plain sight. After showing 
the drivers how to approximate distance 
by sight* they were able to stop safely 
without sliding the wheels, the chart giv- 
ing them the required distance at a glance. 
Also, it served as a reminder to keep the 
speed down* 



Trailer Has Built-In Level 

Two small spirit levels fastened to win- 
dow of a trailer will prove a timesaver. 
They may be placed in different locations 
if desired, but they must be set at right 
angles to each other in order to read cor- 
rectly for lateral and longitudinal leveling 
of the trailer. 

— A. H. Vance* McNaughton, Wis* 



Plan - of - the - Month — A New Service 

Hott' to get a collection o/ plans designed by leaders in craftivork 

Complete* casy-to-follow plans, including photos, material list and full instructions on building sim- 
plified but worth-while articles with generally Used hand tools. No previous experience necessary 




Every home needs something lihe this to add an 
artful, delicate touch to large expanses of bare 
u'aih, or to add charm to uninviting earners 



POPULAR MECHANICS MAGAZINE 
200 £. Ontario St. Chicago 

Enclosed find 10 cents for Craftplan No. 3003 on 
Small Wall and Corner Shelves 



rencil 



PE. WALL SHELVES — CRAFTPLAN No, 3003 



Send coupon and 10 cents for Craftplan of 

Wall and Corner Shelves 

for bric-a-brac and whatnots in the 
home, Either one uf these can be put 
together and attractively finished in an 
evening or two at the handicraft bench. 

SIMPLE TO MAKE 

All you need to make these shelves is some ply- 
wood. a few dowels and a length of square stock. 
The work (an be done entirely with band tools. 

ALL DETAILS GIVEN 

Craftplan shews nod describes every detail and 
process of assembling step by step. New. sim- 
plified method of illustrating followed. Contains 
full-size patterns far scroll-sawing which, you can 
trace directly on the wood. Also suggestions ta 
obtain beautiful* pleasing finish. 



START A HOME WORKSHOP 

Why not get into home woodcraft? Far the nov- 
ice, such subjects as these shelves are just right 
as a starter. Besides getting the benefit of recre- 
ation. the useful things produced often can. be 
sold at a profit. 
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E ASTMAN'S ntw four-time s- as- fast 
film e nit bies every one to make .snap- 
shots at night, regardless of his equip- 
ment. You need less light indoors than 
ever before; you use any camera that 
takes the new Kodak Super-XX Film 
— even an inexpensive Brownie* The 
pictures you get are not st i ff and posed, 
but the same informal, spontaneous, 
true-to-iife shots you soap outdoors* 

FREE BOOKLET* * * This little booklet in* 
traduces you to one of picture taking’s big- 
gest thrills— snapshots at night* A single 
^ reading, and, you're ready to 

make nighttime snapshots you’ll 
ft \ he proud of* inieresnng photo- 

^ adfc g r a phs , easy-tti-understarid 
diagrams, and light arrange- 
A v merits* At your dealer's * * * 
: K Eastman Kodak Company 
HochtsiLr, N, Y* 



Ait YOU NEED 

1, Your present ismtra loaded with 
the new Kodak Super -XX Film 

2* A couple of Inexpensive Mazda 
Photoflood romps / t 

in Kodak Handy i+r. 

Reflectory ^ jjs 



Eastman’s 

THREE 
NEW FILMS 

meet every 
picture-taking 
need 



r HIGH SP ten 
AND FINE GRAIN 



EXTBlFrtt 

FINENESS OF GRAIN 



EXTREME SPEED 



KODAK PLUS-X FILM, In 

miniature sizes only , . . 
Combining both in* 
creased speed and fine 
lirttiu, l he Ideal all- 
round lilm fur minis* 
ture camera like. 



KODAK 5UFER-XX FILM, 

in miniature and Other 
popular amateur nlxea. 
Yield?. silMNd ne^llvt-fl 
under trying llfthc con- 
dlf lHinsi, Ideal for snap- 
shots at nlftlit. 



KODAK PaNaTOmiC-K 

FtLM, i el miniature alzefi. 
Enlflr^ements that are 
many times the origi- 
nal nf(larho jejzc stIII 
NlmW tlu appreciable 
Hraininc.ifi. 
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Trapping Fish Pirates from the Air 

f Con tinued from p aft r 



is that they will not retrace their course, 
even to fight free of nets* 

These traps, necessarily, ore scattered in 
wide areas* Often a single operator owns 
a dozen or more. The operators' cannery 
tenders visit the traps at intervals to load 
the fish aboard and carry them to the 
canneries to be marketed. During the in- 
terval, the trap often is left with a lone 
watchman. Among the hundreds of fish- 
ermen owning their own boats, but unable 
to finance traps or procure good locations, 
there developed the reckless individuals 




An Alaska plane pausing (it faat ef Glacier 



who chose the easy way to grasp a bounti- 
ful supply of fish by helping themselves in 
other people's traps. 

These were the pirates* the rustlers of 
the north, who reaped the silver riches at 
the constant risk of prison or even death 
from the bullets of a watchman or an irate 
trap owner w f ho happened along while the 
wholesale theft of salmon was in progress. 
Often the watchmen worked hand in hand 
with the freebooters. The trap owner, be- 
ing absent, had no method of measuring 
the extent of his catch. Corrupted by the 
offer of the pirate to share in the proceeds 
of the raid, the unscrupulous watchman 
allowed and even helped the pirate to load 
his boat from the trap. 

Watchmen who could not be corrupted 



often were strong armed, bound and tossed 
into a corner of the cabin while the salmon 
buccaneers helped themselves from the 
trap. Marketing the fish was so simple that 
it was not even a problem* Cannery own- 
ers had no method of determining the 
source of the salmon offered for sale* espe- 
cially since the pirate passed off as a re- 
spectable fisherman* The freebooters did 
considerable legitimate fishing to establish 
themselves as regulars, A few cannery 
owners, of course, asked none too many 
questions, especially if the price was right. 

The long series of depredations* extend- 
ing over a quarter of a century* often had 
grim aspects as rifles spat bullets from 
both sides. The old Alaskan was wont to 
take law enforcement into his own hands 
in his desperate effort to protect his prop- 
erty* 

Today the airplane, first introduced by 
Capt. Eckmann ten years ago* has made 
the life of the salmon freebooter unhealthy. 
It no longer is possible for the buccaneer 
to slip up to a trap in his boat, corrupt or 
overpower a watchman and make off with 
hundreds of dollars in fish because the trap 
owners employ planes extensively to chart 
the approach of the salmon and at the 
same time keep a law-enforcing eye on the 
traps* The planes speed in a few* minutes 
over a shoreline that formerly took hours 
to cover in surface boats. 

The sight of an unauthorized fishing boat 
at a trap will cause the plane to drop down 
out of the sky while the pilot and crew T 
find out just what is going on. And if sal- 
mon are being stolen, it is but a matter of 
an hour or so before the plane will return 
with authorities empowered to handle the 
situation* 

The pirate's boat cannot travel fast 
enough to leave the vicinity before the 
plane returns and once seen from the air, 
escape is impossible as the pilot can see 
the marauding vessel* no matter where she 
fiees and hence is able to bring the free« 
hooters to justice. 



C Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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lOU can't beat motorcycling for plenty 
of excilpmenJ and Inn, Takes you where 
thrills com? thick and Iasi. You make lots 
of new friends — go on club runs and 
gypsy lours — a I Lend hilltlimbs,, reliability 
runs, tourist trophy races — pa] wiih other 
happy riders, See your Harley^Da vidson 
dealer^ Hear the fun-packed story of motor' 
cycle club good limes. Take a ride on a 
snappy new 1939 Harley Davidson. Get the 
''feel" of motorcycling— greatest ol all out- 
door sports. Ask. your dealer about his Easy 
Pay Plans — and send in the coupon NOW I 





TOURIST TROPHY CHAMPION 

Winner Ivf the -Ith cameewthe tlma 
oil tho -IS" .’met ISO" National Tour lit 
Trophy C hi ni |i i on s 1i ■ pi. 



HARLEY- 

-man, MOTOR CYC LE 

AVIDSON 

HARLEY -C A v ms ON MOTOR CO., Dept. P-239, Milwaukee, Wisconatn 



Send illuslraled Literature and FREE copy ol "ENTHUSIAST,' 
Motorcycling Maqacirtt. Stamp 1 b enclosed for matting cost. 



Name 



Address 
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Brains Against Flames 

I Continued from p agp 245) 



On the fire maps thal are constantly be- 
ing drawn and redrawn at headquarters 
the first is divided into zones with a zone 
boss In charge of each. Having 1,000 or 
more men under him. the zone boss has 
a staff resembling the one at headquarters 
for contacting the two or three divisions 
under his command* Each division breaks 
down into sectors of from fifty to 100 men 
with, a second boss at the head of each, 
and each sector in turn is made up of a 
number of basic crews consisting of ten 
men each. 

This military organization fights the fire 
while another staff takes care of the camps* 




fof cricir ef forexl-tervic# shows equip* 

mcnf far fighting tha ftamet 



Each temporary camp, housing 500 men, 
has a staff of cooks* clerks, timekeepers, 
tool tenders, and helpers. The men w T ork 
twelve-hour shifts and hot food and blan- 
kets, canteens of water, electric lights on 
headbands for working after dark must all 
be ready when needed. A big power grind- 
er for sharpening shovels and axes and 
that can be unbolted for carrying on mules 
in rough country, is set up at each camp. 
In a distant town, the fire dispatcher of the 
forest district keeps in touch with the field 
headquarters and sends extra men and 
supplies to the scene as they are needed. 
Professional forest rangers form the 
trained skeleton of the fire-fighting army* 
Each crew leader has to know the country 
and its possibilities. Before he leads his 
men into position he has to consider a way 



of getting them out safely* Caught in tight 
quarters near a stream, crews have saved 
themselves by lying down in the water, 
gulping the air close to the surface until 
the flames have passed. Depending upon 
the type of timber and the breaks in the 
forest, a crew leader may successfully lead 
his trapped men on a dash through the 
flames, escaping over the burned area. This 
is a desperate, dangerous final resort and 
many fire fighters, blistered and burned, 
have saved their lives that way. 

Forest- fire fighting is being widely 
mechanized. Networks of truck trails have 
been built in many forests so that big ’wa- 
ter trucks, carrying 250 gallons of water 
and equipped with one-inch lines for 
knocking down the flames, can join in the 
battle* A super-truck carrying 2,400 gal- 
lons of water is being tried out for wetting 
down areas in the path of a fire. Just as 
valuable as the new trucks are the bull- 
dozers that scrape out new firebreaks and 
cut out lanes in front of the flames* 

Last summer the airplane, in u.s-e for 
years for spotting and scouting fires, came 
into its own. Thousands of pounds of food 
and tools were dropped to isolated bands 
of fighters, In big fires transport planes 
may be chartered to fly crews into loca- 
tions that would require days of travel to 
reach on foot. 

The latest ideas in aerial fire fighting 
are being tried out with an airplane re- 
cently bought by the forest service. 
Equipped with a cargo compartment and 
with gear for lowering supplies by para- 
chute, the plane is also being rigged with 
a powerful loud speaker by which orders 
can be issued to fire fighters on the ground 
below. Experiments are also progressing 
with bomb sights and releasing gear for 
bombing out small spot fires in the moun- 
tains with chemical foam. Packages of 
water, powders* and chemicals are being 
used as bombs. The experiments suggest 
that this may become a regular part of 
forest-fire fighting technique in the future. 



t Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will bo furnished by our Bureau 
of Information upon request accompanied 
by stamped* self -addressed envelope. 
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r SKINNY ? V ^ 
THOUSANDS GAIN 
10 TO 25 POUNDS 
^ THIS QUICK EASY WAY 



Read how thin, tired -out, nervous, 
rundown people have gained health 
and strength— quick! 

A RE1 you ashamed to be seen in a bathing suit, 
. because you’re too skinny and scrawny-lonk- 
ing? Are you often tired, nervous — unable to eat 
and sleep properly? 

Then here's wonderful news! Thousands of 
skinny, rundown men and women have gained 
10 to 25 pounds, new pep, new popularity — with 
this scientific vitamin- rich for mu la, I ionized Yea sL 

Why it builds up so quick 

Scientists have discovered that countless people 
are thin and rundown — tired, cranky, washed-out 
—only because they don't gel enough Vitamin B 
and iron from their daily food. Without enough 
of these vital elements you may lack appetite and 
not get the moat body-building good out of what 
you eat. 

Now' you get these exact missing elements in 
these marvelous little Ironized Yeast tablets. No 
wonder, then, that they have helped thousands of 
people who needed these elements to gain new 



1 |W>rf ihi 
jin'*/* Mo 
mt.tiriM 



Irani zed Yeast, n number of cheap, inferior PUbflti- 
luti-ji have sprung up. Of ccnmJie inferior substitutes 
do not give the same results. So insist on genuine 
lionized Yeast. Book for the letters IY stamped on 
each tablet. t 

Special offer! 

To p-tart thousands building up their health light 
away, we make this special offer. Purchase a package 
of Irouized Yeast tablets at OliCC, cut out the seal OH 
the box anil mail it to ua with « clipping of this para- 
graph, We will send you tt fascinating new book on 
health, "New Pacts About Your Body." He member, 
results with the first package— or money refunded. At 
n.U druggists, I ronfacd Yeast Co. t lnc„ Dept. 532, 
Atlanta, Civ 

TUNE IN ON THE «o»o WILI. HOUR, every Sunday 
Evening. See your local paper for time and station. 



naturally attractive pounds, new health and pep, 
new popularity and success — often in just a few 
weeks! 

Try them without risking a cent 

Get Iron i zed Yeast tablets from your druggist today* 
If with the first package you don’t eat better and 
1CEI2JL, better, with much more strength and pep— if 
you're not convinced 1 1 tut Irnniznl Venst will give you 
the new pounds, new energy and lift! you've longed 
for, the price of this fir-d package promptly refunded* 
Dut Just one warning 1 Due to the success of 



Gains 14 lbs. 
in 5 Weeks 

,J 1 V is SO 
r k 1 n h r I 
1 1 i rt tx " l hv a n c 
u> co am. KJ- 

biiJLv, i i ril'd 
I fir j MZM1 
YHAK'JT. In 
ftv-B wwfe 1 
ilMirn’d 14 Pw, Niov I no ffl] l 
rtJiU]*f[>', 144VU wood limni," 
Irvin Ec-hartf, Darbcrtim, 0- 




I rvi n E chard 




R. Lcefller 



Cains 12 lbs,, 
admired now 

‘'Wan limine 
wiIwIlt. *n<t 
top. Then I 
jitd irninzt-Ll 
Yu ji st . i u Ij 
iv f t- k .i 1 
1 3 lbs. 
ntnl am full 



C.f JH'P. lirfrybndT ^lEiLiij l ^ my 
oUrsiucur, Ujo. " fiafph Lof filer 
A rl iron tom, W n,-i h . 
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DO YOU 



WA,\1 a ni'iv biiPciiF ^:- 
professi-on of yrmr own, 
with lit! the Irnd^ you can 
attend to? Thpn become 
afoot correctloTii$i, and 
in a few weeks earn bijf income In wrvieo fwB,— net irH-dicaE 
nor ehjropocty— pjoty terms for home training no further capital 
neitlod, uu yoodfl lu buy, uo a e'en cy . Eat ubl i sh ed 1W. 



Stephenson Laboratory, i Back Boy. Bos ton t Mass. 
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Harnessing America's 
Wildest River 

i Ccntimiod from page ZQ4) 

total of 1,835 t 0G0 horsepower, and the elec- 
trical energy generated yearly will amount 
to about 4,330,000,000 kilowatt-hours. 

At present four turbines have been in- 
stalled, their generators supplying power 
which is transmitted to Los Angeles over 
one of the most wonderful power lines in 
the world, since it is virtually automatic in 
operation throughout its distance of nearly 




Th* ''switchyard'* at Boulder dam from which 
power is routed to Los Angeles 



300 miles. Circuit breakers operate in- 
stantly in case of trouble, shunting the load 
from a damaged line to an undamaged one. 

The power transmission is directed from 
a main control room where two or three 
men check an array of dials and instru- 
ments. A remote -control board in this 
room connects with the main power units 
and the men in this office are in contact 
with the receiving station in Los Angeles 
and with the "electrical cowboys" riding 
herd on the transmission line. 

Two high-speed elevators descend 53S 
feet from the roadway at the crest of the 
dam to the powerhouse, Power-plant ma- 
chinery is lowered from the rim of the 
canyon to the powerhouse by means of an 
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electrically operated cableway 1,200 feet 
long and with a capacity of 150 tons. The 
cableway can be operated by remote con- 
trol from any one of five stations. 

The dam and powerhouse arc operated 
much like any large industrial plant and 
office building. More than 800 men are at 
present employed there but over 500 of 
them are engaged in construction and 
maintenance work and in installing addi- 
tional machinery. Of about 300 others, 
seventy -five or more are employed in the 
power generating department reading 
dials, checking the flow of oil and watching 
the generators and turbines. 

The powerhouse contains more than ten 
acres of floor space and janitors inside and 
outside the structure keep it spotlessly 
clean. There are elevator operators, guides, 
maintenance men and electricians, pump 
operators, pipe fitters* a crew of painters 
constantly at work renewing the paint on 
the hundreds of miles of pipes and fittings 
and* last but not least, three rangers to 
maintain order. 

While only a few hundred men actually 
are employed at the dam T and only a hand- 
ful of men are needed in the actual con- 
trol of the water itself* Boulder dam has 
created jobs for thousands of men and in 
the future will create work for many oth- 
ers. Below the dam lie some of the world's 
most forbidding desert areas, lands drier 
than the Sahara. Without irrigation the 
areas have been useless. With irrigation, 
their rich soil and the warm climate make 
them very productive. 

Part of this area of 1.900,000 acres is now 
irrigated. Eventually the irrigation will be 
extended greatly and hundreds of people 
will find homes and rich farmlands where 
now is arid desert. The All-American 
canal, extending from the Colorado river 
near Yuma, Ariz., some 300 miles below 
the dam, along the international boundary 
some eighty miles to the west, will give to 
the great Imperial valley an adequate and 
reliable water supply, the water coming 
from the almost limitless store hoarded by 
Boulder dam. 

This dam will also assure cities and 
towns of southern California a safe and 
reliable domestic water supply. A $220,- 
000,000 aqueduct will tap the Colorado 
river at Parker dam, 150 miles below Boul« 

{Continued io 131 A) 




The Black & Decker Junior drill has 
been definitely designed for the man who 
needs an “all-around” drill — and It r s 
priced so reasonably that you can't afford 
to be without it. Mere is a ruggedly built, 
powerfully motored* perfectly balanced 
drill that can be used in any metal or 
wood, that will drive various accessories, 
that can be picked up at any time for odd 
job u&e, or that can he used in a bench 
drill stand for more accurate work. And 
to top it off the y* Junior is chockful of 
all the traditional quality that has made 
Black & Decker famous for fine tools. 
Get full details about this remarkable 
drill today — and its larger brother — the 
3 g* Junior. Sold through leading jobbers. 
The Black & Decker Mfg* Co, p 602 
Pennsylvania Ave,* Towson, Maryland- 




World's Largest Manufacturer of 

PORTABLE ELECTRIC TOOLS 
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J HantEd Hunt. President 
1 CRAFTSMAN WOOD SERVICE CO,, 
I 2732 5. Mary Slrrel. Chreano, III. 
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re is Harold Hunt’s 

remarkable NEW ] 939 catalog 
and guide for woodworkers. 



NEW IDEAS FOR THE EXPERT 



pJipTH- LiTH-Mi I'SlfiW of the lUltt ll|l- 
lu-ri;iLe InforTTLit I nn i rii™' jiftl t'Crn. 1 -, 
Tinvi-] (.tPSlffna. new ij*'vircs. 

new p*S!C«i ull «'i.itnl finish' 
i nCi the krau'hv. 1 Sir- Jlttlo j,i-iri-LS, 
cafj-eet | it*" nl finish, trig. 
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A GUIDE FOR THE AMATEUR 



ComuIeH', detwitpil dlFOellOTjn — Kn 
l hut I he mcrc*l lurcU-tner miti 
» tart right in lvkh nntikiiir but 
n t^mrnnr. r-j w niui plan* far 
wild a scroll s*iv - n.itk !:■.:■ beau- 
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bemtintnuT with duly the three rn- 
Cdiir rvi'Fyflsjf tool- probably now 
in youp t^emcni. 

It) Joist what lumber In Iiu> 
nnit lit what filaen anil piuirl It 
wlol htrifirr aitct [itlflceiluHV 
rut - thr thipija you tlecirtp in make. 

3' Thon nntciiic. detailed cli. 
teCtlOIiH trllh the patii'm jtiu plrlr. 
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es r t bard-to-And. fancy w«x£a, 

many of lbe--i« at aA Lou riding b 
low priCfe and besides 

Show ins page upon imge of 

cei'vinga. L rim mi tiffs, tools and 
hardware while posting you itl- 
ways on present best prices. 

Besides all these thousands of 
quotations, this catalog contains 
a scries of ’ 'deals/ 1 ' s«me hH to 
25 flimply balding hargatpa in 
lumpier, veneers, anti inlays; for 
rumple i 
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der dam, and will carry the precious water 
250 miles across the desert, through tun- 
nels and over mountains to the coast cities. 
While the dam has made of the Colorado 
river a friend instead of a menace to the 
people of the southwest, it has also opened 
up a great new recreational area to the 
people of all the country, an area estab- 
lished for the purpose by the government 
because in many ways it is expected to 
rival the most popular national park as an 
attraction for tourists and sportsmen. 

Lake Mead, the desert sea, provides easy 
access now to stretches of the Colorado 
river which had been visited by only a few 
daring expeditions before the dam was 
built. The lake now extends for some 
thirty-nine miles up into the Grand Can- 
yon and opens amazing vistas of colorful 
and impressive cliffs rising overhead near- 
ly a mile at some points along the lake. 

The lake and dam have already become 
popular with vacationists and are visited 
by nearly 500,000 each year. The lake was 
stocked wdth fish, then it was found to be 
teeming wdth large-mouthed black bass 
which are present by the thousands and 
have come from no one knows where, At 



si river 
astating^ 
dods ofr ’" 
ly is no ^ 



any rate, this lake in a desert has become 
known as a fisherman's paradise. 

Thus harnessing America’s wildest river 
has done more than prevent devastatin 
floods and equally devastating per 
drouth. The Colorado today not only 
longer a flood menace; it supplies a reli- 
able source of water for domestic and im- * 
gation purposes 250 miles distant, it pro- 
duces a steady flow of electric power for 
the southwest and it has transformed 
barren, arid, inaccessible area of this coun- 
try into a new American playground, 

— — ■ — — ff - / V 1 

Plenty of Red on Your Bait 
Will Catch More Fish 

When you prepare to go fishing, put* 
plenty of red on your bait. Fish have a y< 
for red, with green the second choice. IrT 
recent tests at Northwestern University, 
bass in white electrically wired basins were 
fed by medicine droppers tinted in various 
colors. Each fish had a certain color drop- 
per, and if the wrong color was approached 
the fish received an electric shock. Grad- 
ually each fish learned its particular train- 
ing color, red being most popular, 

uut cia a am A _ & (y 




f#££ imv jr/rn * 

/JlffOJtMJIT/Oif BOOK! 



Tells how, where to get expert advice on 
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What shall 1 make? 

Where Can I get plans fur making things? 
What useful booklets can I get on the use 
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Where Can I learn about fine cabinet 
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in small quantities? 

Where can I get helpful hints on finish- 
ing my projects? 

How do I go about joining a home work- 
shop dub? Etc,* etc,, etc* 
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Send far your copy today. Lie coupon below. 




The Home Workshop Handbook is sant 
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POWDERED CASEIN GLUE 
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Casei n Company of A merits 

Dept. PM2*J9 l 3 50 Madison Ave„ New York, 1ST, Y. 
Yt-s, 1 want a "Homo Workshop Handbook 11 
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Nu other electric. motor-in-hAiid toot (fives 
you fill the lolvunjjigcH of the MOT 0 -TO 0 I.. 

25 - 27,000 R.P.M, and easily handled. 



Its lijiijl new*, perfect balaiice arid convenient 
F.lm]>f\ jnvrfl ymi delicate precision volitful, 
yet dm-* heavier v, '.irk in n mazin^ly quick time. 
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the MOTO-T(Xl], make* 
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— cult i rig. rikrvhlK, saw- 
ing. grinding, driUing. en- 
graving, rGulmiz. sanding, 
shaping — arty material. 
ThuiMuda In use. These 
sturdy MOTO - TOOLS 
are built for lung, trouble- 
free service- if as BakfliU'. 
Rhode-proof touring In- 
tegral finger [trip clone to 
chuck . . . nelbrcl easing; 
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fc-uturp? PLutfs Into any A. C. or Ik G- 
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Dept. A-i Racine, Wit, 
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ON 

RUST 



WITH QUIK-TRIK RUST REMOVER 

Save Yduf T’jull Find Mctfl! I’urls Tram ! WsLnirLian^- 
JU-aiuvi- '.-"i ms fraicl TiLv ailtd 
fi-ii djLibrS;, «n*j\ *r, eniur-lde Midi j-hu'f] iclL yi'ur 
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Big V 2 pound Jar 
BRAVO PRODUCTS COMPANY 
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ature. sixty-eight degrees, All the tunnel 
workers wear hard hats to protect their 
heads from falling rock. In addition, men 
working in the wet sections are clad in 
rubber hip boots and firemen's rubber 
coats, the finest that money could buy, yet 
constantly being replaced because of con- 
tact with sharp rock and pouring water. 

Powerful little storage -battery locomo- 
tives rumble past on narrow-gauge tracks. 
These little electric engines cost S6.000 
each, of which §3,000 is the cost of the bat- 
tery. Some locomotives use a combination 
of battery and electric trolley. Each hauls 
from five to ten loaded cars, with four 
square yards of rock in each car. The rock 



Setter Built 

Lower Price* 



Only Boats With 
Full Length Spray Rafts 

K«(l pa 3 E 1 .-nRI.-F* pflfuftlll 
dry^-cven ;H Jiiph fcpet'df. 
Catalog :iieo show* today's 
iivL ruoat popular hn^dels 
tvf sailboats. Two bis facto- 
Hi's- Prompt Shipment. 
catalog mere 

Writ* Tnr iMitir^py- P:*te kind pf 

boat ID Which ytJ« itr* HUrnM- 



Caiihi 1 M pnd up 



Vary i»m utllitr 

THOMPSON BROS. BOAT MFC. CO. s*> 

/ h-VLfcto \ 113 Elm Sf,. 

UllWF iriiU--*/ 



213 Aftn 91 . 
PtSKTICO, W 19 . 



CORTLAND. H. Y. 



fngineer marking contour of tunnel as guide to 
drillers in preparing blast bates 

t is carried from the tunnel headings to the 
elevator or “skip" and lifted to the surface. 

The bore is horseshoe -shaped, with the 
open end of the horseshoe for the floor. 
Sixteen feet in diameter, it could accom- 
% modate a standard-size American railroad 
*^train. The bore is built in this shape, engi- 
^ neers tell you^ because it is more practical, 
*0 from a construction standpoint, than a 
cylindrical tunnel, through which water 
might pass with less friction. Sides of the 
tunnel are coated with a special water- 
Resisting concrete twelve inches thick. 

Leaving the “tailor-made" part of the 
tunnel, Superintendent Leadbetter and his 
visitor plunge into a rocky hole where 
the scars of battle are still visible on the 
naked granite. This is what engineers call 
“good rock," because it stands without 
bracing. Next comes an area that is heav- 
ily limbered, with walls and roof support- 

( Continued to page 3 24 A ) 
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(Continued (rum page 122A) 

ed bv sixtEon-by-sixteen Douglas fir logs. 
So tightly jammed together are the sup- 
ports that the rock and sand above can 
hardly be seen. Here is the “heavy ground” 
where the granite has been crushed and 
faulted. 

“This crushed rock is man-killer stuff,” 
the superintendent tells you. “Even when 
we ve timbered as heavily as possible, the 
sand sometimes lets go. Just “whoosh” be- 
fore you know what’s happening. One day 
about six months ago it came down* No 
warning at all. One of the boys got caught 
in it, but we were lucky enough to drag 
him out alive*” 

Leadbetter explains that the wet areas 
also are faulted and that water runs 
through the cracks. In one section the wa- 
ter came through so heavily that the drill- 
ers could make only nine feet progress in 
ninety days, 

“In high-pressure water — which will 
knock a 200-pound man flat on his back — 
lour to eight men may be required to han- 
dle a drill/ 1 the engineer says. “Holes at 
the bottom of the face must be drilled un- 
der water* Sticks of dynamite are strapped 
to poles and the poles wedged into drill 
holes so the powder will stay in place long 
enough to be fired." 

Last spring a veritable torrent of water 
was encountered when it reached a peak of 
15,800 gallons per minute. But then, as if 
“old man mountain” had found that this 
would not stop the drilling crews* the 
heading advanced almost immediately into 
a dry section. So abrupt was this change 
that the front of the drill jumbo was com- 
pletely dry, while the rear end was being 
doused with about 10,000 gallons of water 
a minute. 

To remove this water* batteries of giant 
pumps were installed in the tunnel. Large, 
bottle-shaped chambers were cut in the 
solid rock adjacent to the shaft. These 
chambers could be closed off with heavy 
steel bulkheads. Pumps with a capacity of 
as high as 29, BOO gallons per minute were 
installed. These fed huge steel pipes that 
carried the water through the tunnel and 
out the portals* 

The electric train on which you ride 
with the superintendent jolts to a stop. Up 
front can be seen the end of the shaft 
which the hard -rockers call the heading. 

(Continued to pajpe 126A> 
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MAIL COUPON TtOMT 



VON SCHRADER MPG. CO. 
|02 |"1,, Kuiiiic, Wl». 



. . . Now in 
my OWN 
Business* 



Ptrtc] at noire (no nbllmatkm) ycur free LhDflklci UIurI rating j 
nuK-watshET and IrtllnE hiiw ] tun C>wli my own permanent i 
IjtiPliicsi;' how I can earn large pralHg at price# below other ' 
1 mrthCKls: ItOW l can hrcnmu ttnitnehdly independent Hi n short 
I lime: and bow i ch n buy mi cusy henna. 



Would you, too, Kke to 
own n business where you could take in £200 
your first week &a did L, A, Eagles in Madison, 

Wisconsin? 

Wo want a reputable, honest man in each 
county. This man need not have any special 
experience or more than ordinary ability, but 
he must be honest and courteous, 

Stifh a man wf will start. in business for himself. You 
can make far altove aventue profits to the rug-washine 
business -« I si gh -gra i iv bufiiiiras all yuur own. Many earn 
Si 25 to S2tS) per week — some ronsiderably morp. 

NO SHOP NECESSARY 

Thp rufi-waslic;? HiilbIivn rujii* like new on the customer's 
floor. Anyone can run if. fileetrieity dors rhe work. A 
Quick, tlioronph and higkly^lfiriplil method that renorcs 
fhr natural beauty of ftcior coverings. 

There urn fin ml rests of enstoruers in your vicinity ami 
nearby tuwna. The business grows steadily, dimply wu=th 
a, few nuts or carpel - a. These cufitoinprs tel] athcra anti also 
give you their future Work. d-OOL you will have a pimv- 
pcfuup year-arotiod business. Semi coupon For booklet 
px plai ni or every F hi ng. 

“Profit* Pay for House “ 

Hairy tl til built anti paid, for a home from rug-wash or 
profits. Ills firm tl riy "“i buaincKS Was tSlj. A neither man 
writes, "Made <70 in M hours - .'’ A, 3., says. "’Hove 

harl TOfi-wiuJicr fi years — have earned i« high os *b2 & 
day.' 1 M. f> Matliuti carfirtl 3 tittles I - he coal of his inuchiue I he firat 
two months. You, too, can enjoy ti large income. 



“Never a Complaint 1 * 

C. J. Wliitr says: LH <1 Oil bus i ness in ;--i v cl n y.H— 
never a Complaint," Thai. is. the nicest part of 
this business — every customer i* more than siitis- 
fied Plains nnd blotches disappear and vivid 
erdorirtifs mad freebnes.-* in faded floor coverings 
mine bark. 

EVERT MACHINE GUARANTEED 

You take no ri.sk. The.se mo dunes have been 
mniuifneturerf rind? 1918 nnd are used by the 
United Nta I ns fim irnmi-nt atid by many of tin.! 
world's t u r pest hotels. They air fully CH'AltAN- 
TEED. 

EAST TERMS 

The rnnipletc equip luent [lie N [JO ELM VC. A rca- 

sonublt* down payment bring-* everything to you 
and the bn Fa nee is paid monthly. ['’mm the start r 
you have your own business— one tliat in pro (it - 
able and of which you 
ran be proud. 



VON SCHRADER MFC. CO., 102 PI, RACINE, VMS. 
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BUILDERS * BUYERS - OWNERS 



Said 25c /ft (ho Big Bank Towlu^ 
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1 mo, 
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ttMiam 

TFujIiP _ t 

wk«h to- tip, RuiS 9 Sc" toUir. CMKartoon [ihielctU- iin.n.ntwdt 

TRAILER iORHV CO. fifl. I^-A WAUSAU. WHS. 





BUILD IT YOURSELF 



Th* Jim Dtindy Cabin Cruittr 

Tti Trail ir thM It- ->«rjil,inc. CIuhI Bswit, 
Esiy l-j IrnPid in no) 1 li-n »ah m.*' oj|r,{Jih*d rlia» ma 
Iuiwu#tinvip--rriri (i-M- K-:,»b dL-llif bdl toJnv to 

JIM DANDY Box 1 ES-A WAUSAU, WIS. 



EARN MONET 



MAKE COLOR GLAZED 
CONCRETE PRODUCTS 




MAKE m«r^«cw1 roFUTClV. rnLtcrv, tiLcs. wjaIIHi. 
N*w meilkO'!. fiv mqflo- L'mii ChI 1>- sand, vIitUij, 

mAte plalR.. tf. >s. anrj r;iiijitLn. pjimin. fampltii' lieeiosiU 
liluntH 1«W nN *33. WEN •nsilyi: Wnli 1 far FREE tUMhU-I 
ralGrplRic, UeieU*’ itus ut-w iturnty- o>ll.iLlll.^s. 

NATIONAL POTTERIES COMPANY 

Room S, 11 W. Ztlh St-. MinntipoHi, IHinrl. 



BURN YOUR NAME ON TOOL* 



arkocbaf 

PROTECT TOUR TOOLS FROM THEFT 

Writ* wiib t-lnBOririo-i 1 «v?1P i, r dihitn <, r , ihl 

I. i.rdrt -1 4n ,| L.n.l.i B-nd MIF||-,|JIH||(|, nr h r. r 

mntil, |i)sc wrmt t>n e-.p-r ' I *i t| i r-;n. nr TH-r-rii. 

Complwte Outfit Sl.fi D— Prtpai'3 fUrib*ri 

liiU£««.in^ ilhinlriihd cilnulnf Itiii-. WrHii to-tfiy, 
Aifnlf wifittll. 

APACJHAT Ffn CO.. S9?T S. E. Siaik Si. . PtnHisi. Df.r. 




-sS?^*.DrfiE3H) 




K You tan fuliow ijjy dlrtiitlons C i&sjr * 

■ with a Hull A 1 1 to {'(PiifiaiSH uci ;■ '-ri 

I your vflmlsijh-hl. bthcr* every- j 

I where depend u|w>n i( jicl Lliem l her* ^ 

I ua liim’, end In - rhv ftinm-m rawte; Ii shmia >aui 

■ (tinMJl Jun of travel at all L I cues . In uelv weather. 

J On ty ¥2.1?j ul iuur Jeuler. ThiiF-uicai rncuJel jl.95. 

Write Ioe circular. 

HULL MfQ. CO., P. 0. Bai2^-D1l\ WARAEH. OHIO 



t ACM FMTrAlP 



ERA & PROJECTOR 

siaso CompJet* 



Evrrythiin.lt to 

E , l kr- n-|i| hIlow FfrAl ]fj mu. criuvit'E. At Cdtil than 

taktdK .-niLiJ^hrifj*. 

CAMERA — Mprin.ii M«t«r PROJECTOR— tJuirt. 
dfjvp — AulOBjatle IMcam ann.nMi pnil rtitikprir^a 



Hatton — l , 'er,twfi IadjcAtar — \I'>-U>r ■! fierit-^tiir- F R C E 

— fie fanl rsveanty. Not Jill- i3ilv Fimlt ir^an ftlty , W1T TFbrci, 

jyFlEnjciiiH zKwcamrr- oUiiditd ill mm, film. , if . . - r ,, » 

tVriii NOW for Bi« FREPCiiinltwnf of Mnvjp dap- p.‘r .j , , , 

iiILivh and 1- j | n ■ rtutoj-Mit-. Wt are never underpaid. ^ ^ ^ ^ ( ^ ^ 

PARAMOUNT MFG, CQ, r DEPT, G -37 ('o.MmVIi- 

BOX 2 2 4, HACK 6 AY. BOSTON, MASS. T]i^. 
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Shipped 
Direct 
from Our 
Mill 

<Jem 30% foAOl 
on your ‘Hew Home. 

Ijou '1 puy fWFCTftl hundred dulLurs u Hum r . ,r 
when ytul liutld it home I Buy Lf dLrWi i 

■mjp low tjL^r.nrv priw. We hhlci you i iu:ie<tL>i1 
lu fulw eiu-iu-tH< ready 1« w i’iilrit, ; • *v.;r- | 

nail*, pfc-i nil innhidnl hi the price — -no i-virii i 
iv c sfjri. v the rffilgtht l a ianu furnlHlivd — ulw 
I up mstriKM Inras' Nil Vtaudtr OUT CUEtOiuers ■.vrlrn [JulI 
uf- ^jve l hem Jiii 1 , to -in,, compared > u ■. bull Kt-' 
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Handsome Biig: T? T "1 FT 1 C* 
CATALOGUE F JagL 
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cy-HAVJtv^: L»r i in^lur:- lor-u'u tu-eri 

II rlT fn. T l/f'rjr qnffdjJL'jji 

LEWIS MANUFACTURING CO, 
Dept. 1ISJ Bay City, fVUchi-gan I 



SPRAY UNIT S &S 

A low firJ' i il quality ws^ei -i \ . Ll'i'i will 
+Til**¥ Larrjunflb. trli n I h tii , ■ .1 rcil* Jiep-. dyr-. fold 
Mir i 1 1 11 1 ■ ic !, >i r rurfiira It if ■/■ ■n-r'ii- 1 . 

|ii. r:.f I In, nieiJiIa Jjii illffliU, (■u!]C t-u .1 ;■ ||J I 'd 

■ |[+- i.iilI *■ ■ iiiii h .i • .lI !■• I.’,'. L‘nrn[i 1 eif- ii:ii- in 

■ r J " L' I "W ll C 1 1. -I ?u!'l': : ,n>l ]*l-. ! •• -i t ]. !| H ' , OR]. 
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l i J r. I J UtV. Ml i Vrlrt. At 1 11 m l ii . ^*■11 I S>.tK> 

-Ilk i^fJrir hulnk '4 ftiwatB C'.O.S>, Nj>. 

IL’jj.Ii V -Ti *■!.( I'luiaii will ■ jv yfiu N11 1 ■!- 

Ii lul LUitinr it,!- .iJl.d E*lrt rji Jii'r i|niiL 

BALKO elec. MOTOR & SOP. to. 
A2-&05 Washington Bt. Chicago. 111. 




STANDARD CARDEN TRACTORS 



l Powe rf ill Gas T rue ior^ \ or Sm a 1 1 Farm s. 
GenJexu'rs. Florist a h NurserCea, 

Emit Growers. I mu | try nit u. 

1 & 2 Cylinders 

High Wheels. Kubbcr or 
Stti'l T ■ fei, Wai k u r it i (It- . 

Do Belt Work — Free Catalog 

STANDARD ENGINE CO. 



Plow 

Seed 
Cultivate 
How Hay 
*nd Lawns 



X 

iy\ 
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M inn ea pedis, Minn. Phil* del phi*. Pa, NewYork, N. Y. 
3221 Como Ave. 2546 Market St, 290 Cedar St, 




'HraTler, iDiia.'iiiL.ily indvm- 

iidnfiT. Ton uh er* 1 n n Eor-Iasl Lns Copptir- 
Ki arlntr Slwl. Law factory Prices, 
WE PAY FREIGHT. l'Jif tifylc-s End 
firm, Poultry niid Lawn 
Ftntf- Si eel t'n-d -, i'r. li.ij'jj Wire. 

S ’-— Piilftls, RflDnng. TA'rlCe lad^y, 
KiTSLLhtAN BROTHER 
Dept. [|i Muncie. Indiana 




“GIFTMAKERj SFL.” 
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i« vwfln 
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run 
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Hi 
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” ''' hi tip, Tnma pltyc-i; :t 
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and Miorl luot rcits. 0114 . I>s buth- 
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Fr-t'.' enilaloo il ■ r 1 1 i. SlSO arl*t' 
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The jumbo — n monster of a machine on 
which the drillers operate — looms ahead. 

Leadbctter explains that the process of 
excavating a tunnel with modern engi- 
neering skill consists of three mechanical 
steps repeated over and over again — drill- 
ing, blasting, and mucking. On the jumbo 
are iocaled the two- man crews with their 
powerfu I - com pr e ssed -air d rills . 

In lt good rock, ' when the tunnel was be- 
ing driven “full face,” as many as eleven 
drills sometimes were operating simulta- 
neously. From twenty to sixty holes were 
drilled before being filled with dynamite. 
There was keen competition among the 
drillers to see which crew could get its 
quota of holes drilled first. When all eleven 
drills started chattering at the same tim& — 
each making more noise than a machine 
gim — you ceased to hear the ear-splitting 
racket. You felt it shuddering up and 
down your spine. 

The second step, following the drilling, 
was loading and blasting. The holes had 
been drilled from eight to ten feet In 
length and three inches wide. These were 
carefully loaded with dynamite and black 
powder. When the holes were fully load- 
ed t the hard -rockers withdrew 2.000 feet 
as required by safety regulations. An elec- 
tric spark set off the blast. 

The third step was “mucking” or clear- 
ing away the broken lock fragments shat- 
tered by the force of the explosion. With 
long iron bars, the miners pried loose slabs 
of rock clinging to roofs and wall. Then 
the mucking machine went to work. This 
is a $10,000, electrically driven monster 
that scoops up huge loads of rock, lets it 
slide down its throat onto a moving belt, 
and dumps it into a waiting car. 

Down in the tunnel were complete shops 
for keeping the pumps, the locomotives, 
the drills, and the electrical equipment in 
good repair. Drill steel must be sharpened 
after each drilling operation, and the “drill 
doctor” had an endless job. In addition to 
the repairmen, a regular first-aid crew 
stood ready at all times to put adhesive 
tape on a scratched finger or to resuscitate 
a man overcome by suffocation. 

Men working on the tunnel were paid 
good wages. For example: a "gandy danc- 
er” or track workman earned $6 a day; a 
driller's helper received $7.50; a driller $S; 
and the operator of a mucking machine $10. 
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Fighting Noise with Light 

(Continued from page 167) 



the test strip, engineers have minimised 
the effect of temperature changes by ab- 
sorbing heat before it reaches the steel. 
The earth s magnetic force and other 
strong magnetic fields are neutralized by a 
special coil and the application of three ad- 
ditional metal strips to form a complete 
magnetic circuit. 

The measuring machine consists princi- 
pally of a tiny roller, about the size of a 
darning needle, on the end of which is fas- 
tened a mirror about half the size of a 
dime. A divided photoelectrical cell and a 
light beam complete the setup. When a 
test strip is placed on the roller and mag- 
netized by direct current, it lengthens- The 
light beam focused on the mirror is re- 
flected to the photocell, registering the 
amount that the roller turns, determining 
the elongation of the strip. As the light 
beam moves, one part of the photocell 
gradually records more light than the oth- 
er, tracing the deflection of the light beam, 
which may be as small as four ten-thou- 
sandths of an inch at a distance of about 
thirty-nine inches from the source of the 
light beam. By actuating a galvanometer, 
which measures a small electric current by 
movements of a magnetic needle, the pho- 
to-cell magnifies this deflection 100 times, 
making it readable. 

Another machine developed for the bat- 
tle against noise is the dynetric balancing 
device, an electrical brain designed to take 
vibrations out of rotors, the whirling parts 
of motors and generators. This machine 
feels and sees the rotor unbalance, which 
is sometimes as heavy as fifteen pounds in 
large machines or as minute as a drop of 
water in small motors, such as those used 
in vacuum cleaners. The balancer makes 
rapid-fire calculations which save horns of 
search for the cause of off-center weight. 

Electric networks, magnetic currents and 
light from a Stroboglow provide the brain 
of the machine. The magnets and electric 
circuit * A pick up” vibrations as slight as 
two one-hundred thousandths of an inch, 
and translate them into electric currents. 
Relayed to an amplifier, these vibration 
messages are analyzed and the ‘‘brain’’ 
calculates where the rotor is unbalanced 
and prescribes the amount of weight re- 
quired to restore its balance. 





INDIAN MOTGCVCL! CO., Sptitigfitld, 






OF THE OPEN 
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INDIAN MOTOCYCLE CO.. Fprinjrftc!?!. 
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AMERICA'S LOWEST PRICED "TWIN" 



A mighty motorcycle at a midget price to 
bring you sport, adventure, fun! Junior 
Scout's easy handling, II ashy getaway, zoom- 
ing power and economy of operation make it 
America r s greatest motorcycle "buy.” With 
three other famous Indian models, refined 
and improved lor 1939. Your Indian dealer 
has a pay-as -you- ride plan. See him today! 



fNDfAN — Amir icp'j faitest stock motorcyclef 



A year'* subscription to thrill 
iQij tnd ian News for the piles 
of rr] oi ling. Handsome Indian 
Sport Jersey when you order 
yOur new Indian, motorcycle,. 

Mail coupon today! 
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NEW 

STANLEY 

PLAN 

PACKET 




ONLY SOt 

26 prize»wi lining plans for every man 
who enjoys working with tools and 
wood' You'll wont to make every 
project, whether your shop is large 
or small. Important feature — each 
drawing Is on a separate 8Vi x II" 
sheet of tough paper. Write today 
for the Stanley Plan Packet; only 
50^ postpaid anywhere in the U. S, 

STANLEY TOOLS 

Division of The Stanley Works 
105 Elm Street New Britain, Conn. 



£Me light Delivery 



SOLVES THE PROBLEM OF 
CHEAP AND FAST DELIVERY 

C»U nuJy i/5 of a tent, iht mite. 

From IDO 120 Wiles per Gil, ef 
Basel A powerful, high grade nii- 
ctsine, WllN Sacfts Meter, chain d r i we-, 

2 -sirectfS And clutch, paw-erfut broker, 
balloon lircs- SPEEDS UP TO 40 
MUTS per Hour, Big eompartnrcftt 
for p 9 tU|*i. Need ad by everyone iii di 1 livery serviea. stare i. 
Etc., WFIETT Tar tpccial offer Inifay, Denary WanSedL 

STREIFTHAU MFG. CO,, Dept. 93, Middletown, Ohio 





A Kalamazoo 

Direct toYou 1 



SALE CATALOG — 

Nearly "200 Styles ami or 

Hi-aLeTi, Ilnijjff'S, Furnaces hL 
S’ A (."TOW V PRICES- Easy 
Tmri«. Writ# today fer FREE 
CATALOG. New tttlM. new fen., 
tuna — 24-bour ahlpnit-rUJ. 
Kfllaminzaa Stovfc A Fumiee C&-, 
301 Rethciler Avenue 
Ksiinint Mietila&i 

Over 1,340.044 5*i'*r,ed Uitri 

3 3 Year* in (utirt+M 



FREE 



WriU far 
FREE CATAL4G 



CAhSEI- EW.TH 
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AUTO ENGINE SPEW CONTROL 

GOVERNORS 



445 E. 3rd SL Us 



Calif. 
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^I'he Wonders of Astronomy 

In f Continued from Cobroto Section! 



Thirty horsepower does the work as the 
truck tires tread against the inner wall of 
l he dome. Huge springs keep the tires in 
contact with the dome under 85,000 pounds 
pressure and each motor and truck lire is 
mounted on rubber vibration absorbers. 



The system operates so smoothly that it is 
impossible to tell when the motors are 
running. Arc welding instead of riveting 
was used throughout the construction of 
the telescope and dome. 



Insulating the big mirror against chang- 
ing temperatures is extremely important 
because the slightest change in shape of 
the concave surface might destroy its ef- 
fectiveness. The dome really consists of 
two domes, one supported inside the outer 
shell with a four- foot insulating air space 
between. The exterior is to be painted alu- 
minum to reflect the sun’s rays and the 
inner dome is also sheathed with a pro- 
tective aluminum coat. It is estimated that 
the temperature rise inside the dome on 
the hottest days w ill never be more than 
five degrees. When not in use the 200- inch 
mirror at the base of the telescope will be 
protected by thermally insulated overlap- 
ping metal sheets hinged to fold over the 
glass like flower petals. A special motor is 
used for swinging them open. 

To find out ahead of time how their sky 
giant would work and to correct any pos- 
sible errors in engineering* the scientists 
built a scale model of the instrument and 
mounted it, complete to electric drives and 
an insulated dome, on the roof of the 
astro-physics building on the Pasadena 
campus of the institute. One-tenth actual 
size, the model has a 20-inch mirror and is 
an efficient* useful telescope. 

With the use of the big telescope still a 
year away the Palomar observatory is al- 
ready making history because the world's 
largest Schmidt telescope, a special pho- 
tographic exploring instrument using a 
twenty -four-inch mirror and an eighteen- 
inch aperture, is now in use there. With 
this instrument one of the most puzzling 
phenomena in the universe is receiving 
close study in cooperation with the big tel- 
escopes of the Mount Wilson observatory 
of the Carnegie Institute, The astronomers 
are studying the super novae, stars of or- 
dinary or minor brilliance that suddenly 
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burst into tremendous luminosity for no 
apparent reason. One of these stars may 
rise from almost invisibility to a brilliance 



equaling 100,000,000 times the brilliancy of 
our sun, although* of course, such super 
novae are so far away that the estimates 
can be made only with telescopes, The ex- 
plosion may require a month to reach its 
peak, after which the star that has sud- 
denly gone wild begins to fade again* 

In studying the super novae the astron- 
omers are right on the brink of the un- 
known because the spectra of these burst- 
ing stars are unlike the spectra of any 
other known objects. Apparently the ele- 
ments in these stars are in such a chaotic 
physical state that they can’t be recognized 
or compared to the elements we know. In- 
stead of the thin spectral lines by which 
the elements in stars can be recognized the 
lines of the super novae resemble broad 



bands, 



Study of the remarkable character of 
the spectrum and of the sudden luminosity 
and tremendous release of energy found in 
a super nova, it is thought, may lead to 
much new knowledge. But today practi- 
cally everything about them Is a mystery. 

In any system such as the galaxy of 
which the sun is a member, a super nova 
may occur only once in from 600 to 1,000 
years. The importance of the Schmidt tel- 
escope lies in its ability to search out such 
exploding stars as they occur, so that other 
instruments may be trained on them for 
close study. The present Schmidt telescope 
is being duplicated in an even larger in- 
strument with a seven ty-two -inch mirror, 
on Falomar mountain. 









Check and Double-Check 



(Conti nu ed from naee 213) 



fuel consumption under varying condi- 
tions* vibrations in single parts of the ship 
and in groups of parts* load distributions, 
aii -flow characteristics oyer the airplane 
in different attitudes* speeds and operating 
conditions, and scores of other equally im- 
portant matters are checked with an accu- 
racy never before possible in actual flight. 

Among the instruments carried for re- 
cording test data are an air-speed trailing 
bomb* potentiometer for recording tem- 
peratures* differential pressure gauges, 
hydraulic pressure gauges, accelerometers* 

(Continued %q page 1 30 A i 
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propeller stress "measuring apparatus, pho- 
tographic equipment for recording flying 
characteristics, and boundary layer and 
wake measuring Instruments. 

A pitot static tube on an airplane is used 
normally to measure air speed, and the 
air-speed trailing bomb is simply a bal^ 
lasted and finned pitot static tube on the 
end of a long cable. By trailing the bomb 
in a region unaffected by the airplane and 
its wake, the total and static pressures at 
the pitot on the bomb may be compared 
with the pressures from the pitot static 
tube on the ship. 

Until recently the a dual power devel- 
oped by an airplane engine in flight was 
unknown although an approximation was 
made by extending the test stand perform- 
ance of an engine to altitude by theoretical 
means. On the “DC-4” we have a device 
which indicates the actual crankshaft 
torque developed by any of the four en- 
gines at any time. The external stationary 
gear of the planetary gear reduction is 
balanced by means of hydraulic pressure 
within two cylinders. This hydraulic pres- 
sure is easily recorded in flight and is 
translated into actual engine torque. This, 
with the tachometer which gives engine 
speed, yields an accurate measurement of 
b rak e - horsepower dev e 1 ope d . 

Potentiometers measure the tempera- 
ture of every cylinder, oil temperatures 
throughout the entire oil system, the tem- 
peratures of various accessories and of two 
thirty -horsepower auxiliary power plants, 
and brake-drum temperatures during 
taxiing and landings. A survey of the 
pressure distribution of the fuselage is also 
being made to determine the best design 
for the sealed cabin. Long rubber tubes to 
various points, a bank of typewriter-like 
selector valves and a differential pressure 
gauge are used for this purpose and enable 
an operator to take readings as rapidly as 
he can press the buttons. 

Propeller blades are exposed to centrif- 
ugal and thrust loads and also to engine- 
torque impulse loads and vibrational loads. 
Because of their fatiguing effect, the last 
two are very important and the magni- 
tudes of these loads are measured at sev- 
eral points on the propeller blades with the 
aid of carbon elements cemented to the 
blades, the resistance of which varies with 
the deformation. By means of wires run 
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along the blades to brushes and from rings 
on the nose case of the engine to an oscil- 
lograph, a photographic recording of stress 
variations is obtained. 

A movie camera also makes a record of 
the force applied on all the controls and 
the direction, the movement of the controls 
in degrees, the accelerations of the plane 
and the attitude of the plane in every di- 
mension. The camera is trained on a set of 
normal flight instruments* including turn- 
and-bank indicator, artificial horizon, di- 
rectional gyro and air-speed indicator to 
record the attitude and flight condition. At 
the same time the camera makes a record 
of the readings of separate instruments 
which indicate the force applied to the 
controls and the movement of these con- 
trols- There are instruments on this ship 
which measure the energy lost when forc- 
ing the w ing through the viscous medium* 
air, and there are others w'hich show the 
force the pilot applies to the elevator con- 
trol which is equipped with a hydraulic 
booster. There is even a carbon- monoxide 
indicator and a complete system for oxy- 
gen distribution lo members of the test 
crew'* since the cabin is not yet pressurized. 

All this may seem a bit complicated— 
and it is* It's so complicated that it may 
take twenty engineers and observers to 
glean all the information which all these 
test instruments deliver on a single flight. 
If I so much os bat an eye in the cockpit, 
an instrument somewhere on the ship will 
record the fact for posterity — and probably 
measure the energy I required to do it. 

After a few months at the controls of 
the "DC-4 P “ I no longer need speculate on 
my flying skill. It has been analyzed for 
me by scores of sensitive instruments 
which faithfully record everything I do 
and every move I make from the time 1 
climb into the cockpit in the morning until 
I climb out at night. 

The real +i miracle men* 1 of aviation today 
are not the test crcw T s who, w r ith the aid of 
a truckload of instruments, test the per- 
formance of a new plane after it is built. 
The wonder boys are the fellow's who 
doped out all the performance character- 
istics before the ship was built. These 
wizards of the slide rule and pow p er curve 
set down the performance specifications 
for the “DC-4” some three years ago while 
the raw materials for the plane were still 

(Continued to page 1 32A > 
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in the earth. They doped out top speed, 
rate of climb, takeoff and landing speeds 
and hundreds of other factors, And then- 
dope was correct. 

The test flying in which we now are en- 
gaged is the ' proof of the pudding'’ but it 
is only one phase of the tests to which the 
^DC-4” has been subjected. This ship was 
tested for months before it left its hangar. 
Every critical condition of taxiing, flying 
and landing was reproduced in ground ex- 
periments while the plane was being built. 
Reduced to mileage, the “indoor flights” of 
the ship, as recorded in load applications 
and vibration tests, were sufficient in force 
and duration to have taken the '‘DC -4” 
nearly three times around the world be- 
fore it left the ground. 

To accomplish these things without tak- 
ing the ship outside its construction hangar 
required 100,000 hours of shop and engi- 
neering labor, 175,000 pounds of structural 
steel and scores of tons of equipment such 
as hydraulic jacks, blocks and tackles, 
chains and special rigging. More than 200 
points on the ship were subjected to de- 
flection readings as successive loads were 
applied and some tests were made to load 
factors three and one -third times the gross 
weight of the plane. 

Small wonder, after such accurate plan- 
ning and such rigid preliminary testing, 
that the pilot who puts this leviathan of 
the skyways through its preliminary paces 
has a pretty soft snap — even if his ego is 
deflated once in a while by a few tons of 
snooping instruments which jot down ev- 
ery wobble he makes* 

Soon the testing will be finished. Then 
the heavy timbers which hold the pig-lead 
bars in place during flights will come out* 
Out also will come a truckload of test 
equipment. In will go luxurious fittings, 
curtains, berths, reading lamps, carpeting. 
Then the Douglas “DC-4” will become not 
only the largest land plane ever built in 
this country but probably the safest ship 
ever constructed — safe because it will have 
been more thoroughly tested than any 
other airplane. In this task of checking and 
double -checking tomorrow's sky liner, I 
am proud to have bad a humble part. 

CL Send return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 
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* Use any n»el»r 1/3 to i h,p„ 

* Save s I mater an aaw-]aihUr 

* New dual Rip Pent* Csnfrcl 



11 machines — 11 typea 



SEND FOR 7939 CATALOG 



BOICE-CFTANECO., D*pt. 129. Toledo, O. 

j t'amlnji F U Kl\. Spiiialni II JH..Lhwjlt Hk, 

1 Naroe....„, 

1 Xft , 



rir.y — 



— fiUti 




Addind M a chin 
Fits Vest Pocket ! . . 



Add^r subtracts nntf mul t I pile* up to one billion, WtUrn* 
■only 4 Nut a Luy— itLruri..' ftnunmU • . AI<HlUTl‘l]r. 

acc u i .«(.«■, very luvt KoIIr icv ufli - fL 

wiicff vc f I'-KUT' = rtrv umm. Wii re f iu i rh for ¥ H E E ft C FNT t / r» 
f-.-mple tnr-T Sind Ml. vv -.r-1;ikl.tig Pl.-ro, 

OcyL III, 303 W. Manroe St,. Chhaga 



imj 

VE-PO-AD, 




FU N white you LEARN 




— trFlh HdM£ fOtflilPnY 

WOOD-BURNING SETS 

.VlAte Ptsijiwa, p.ynt-Enftpi 
^ **!l Mh Pt:*i|<I 

i. ii-.I t.i-U !.![•: Mu; 1 ,L i. ill 

JFIIIW XflMM BWIMjf* 



r AIH-' 
LUftJLHD 
ttDSOLH 
l J 



S€FID FOR fR€€ CATALOG 



HOME FOUNDRY MFC. CO. 
am w, rm *»h 2P, cu»*x hl 



WEARN! 



Setting Bugs to Catch Bugs 

f Continued from cnee 253 > 

The Bedalia beetle is also bred and 
shipped to the Gulf Coast states. Growers 
and nurserymen there find it effective 
against the cot tony- cushion scale that in- 
fests citrus trees and ornamental shrubs. 
Orders are filled for many other kinds of 
insects. Commercial insecticide companies 
sometimes want ordinary clothes moths for 
experimental purposes. Taxidermists often 
request buffalo carpet beetles to use in 
cleaning skins. Professional fumigators 
place buffalo carpet beetles in capsules 
which are then spotted at various places in 
a house to be fumigated, After their work 
is done* the fumigators display the cap* 
s-ules containing dead beetles as proof that 
their work has been effective. 

Another phase of Dr. MorrilTs work lies 
in supplying high schools and colleges with 
biological and botanical specimens. He has 
more than 20,000 tropical b utter flies, one of 
the largest collections in the world. 

The methods of breeding and raising in- 
sect parasites are patterned somewhat after 
the technique developed by Dr. Stanley E. 
Flanders of the University of California. 
Dr, Morrill, however, has added his own 
inventions and variations. Much of his 
work is done in co-operation with the 
United States Department of Agriculture 
and various universities. 

Breeding millions of insects each year 
calls for a large and constant food supply. 
Dr, Morrill has discovered that the eggs of 
the grain moth provide a tasty diet for 
most parasitic insects. These eggs arc only 
about one-fortieth of an inch in length and 
are shaped like rice kernels. 

The grain moths are housed In a special 
room where tempera ture, light, and humid- 
ity are regulated. They are confined with- 
in cloth sacks and the eggs are collected in 
glass jars at the bottom of each sack. Once 
a day there jars are removed, and the eggs 
are collected and cleaned. Some of these 
eggs are used as Tricbogramma egg depos- 
itories, and some as food for the wasps. 
They may also be used as food for the 
Cryptolaemus beetles during shipping. 
These eggs also make excellent food for 
tropical fish. 

When the eggs have been collected and 
sifted, they are glued to small cards. In 
this manner they can be handled easily and 
counted quickly. A sheet of paper meas* 
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uring six by eight inches is coated with 
sixty -four small squares of library paste, 
The eggs are sprinkled over the paper and 
cling to the sticky squares* Each square 
holds about 1,000 eggs and the whole sheet 
about 64.000 eggs. 

These egg cards are exposed to the fe- 
male Trichogramma wasps which deposit 
eight or ten of their own eggs inside each 
egg of the grain moth. In about eight days, 
the adult wasps appear. To arrest develop- 
ment, the egg cards are sometimes kept in 
a refrigerator. Low temperatures produce 
a state of suspended animation, and the 
larvae may remain in “cold storage'" for as 
long as six months. 

The method of raising ladybird beetles is 
somewhat different. Potatoes are allowed 
to sprout in a darkened room. The sprouts 
are then thoroughly infested with mealy 
bugs. Adult ladybird beetles lay their eggs 
on the potato sprouts and as the larvae 
mature they eat the mealy bugs. It takes 
about a month for them to appear as full- 
grown beetles. 

Dr. Morrill has developed several ways 
of shipping his insects. The egg cards con- 
taining the wasp larvae are cut into small- 
er strips and squares and packed in paper 
cups. As many as 50,000 potential Tricho- 
gramma may be shipped this way. Smaller 
amounts arc sealed in gelatine capsules. 
Loose eggs for tropical fish food are usual- 
ly packed in half-dram vials, Ladybird 
beetles are shipped in small cardboard 
boxes which have a wire- mesh screen on 
one side for ventilation. 

The time element in shipping is impor- 
tant. Eggs containing wasp parasites must 
reach their destination before they hatch. 
When a shipment of wasp parasites is re- 
ceived by a f aimer, a small hole is cut in 
the container and it is pinned in a tree. In 
a peach orchard, about 1,000 wasps are 
freed six weeks before the fruit is harvest- 
ed. In citrus orchards, about 100 ladybird 
beetles per tree are released. Each beetle 
will destroy about 100 mealy bugs. 

Biological control of insect pests is only 
one phase of America's w T ar on insects. In 
recent years* however, the use of speedy 
air transportation has made it. more effec- 
tive than ever before. 

CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 




Be Independent! Hundreds Now Have A Prof- 
itable Business of Their Own— So Can You! 

Our fj-Efi iilruLs kIiov j'iiu how to build ,i sueeesfdijl liu&inejin 
of yaw own Ahnr|»nin; lawn mowers. Most inert earn ii|> to 
*35 a week. Hoy Y, Slier, Wise., writes, "I paid for my Ideal 
Sharpener in exactly 3iS days and have to-date sharpened 200 
mowers at $i.£5 each, I Jive In fi village of 500 people," 
Howard JJt> lien, Minn,, writes, ‘T sharpened T45 lawmiiriwers, 
sold to used mower , h and k raised from April 5 to 

''(‘[it, Jo," A, J. Worth, Canada, Writes, "II s* necessary to 
3 my another Idea] to luindle the volume of busings." A. M. 
Lwtden, I. 1 Hah, Writes. "We average 9 hivirunmeris a flay." 
Clias. II. Chism, Ohio, writes, "I hare had an high as HO 
mow eta come Into my diop in one tiny." F, U* Armour, 
Faaadena, Calif., writes, "We pet SI -DO for fiinntl 4-blade 
liisieJiittes, *1-23 for rHdade,#, *1,50 fur Stirpe mower-t. 3 " Frank 
ties re. Hartford, Conn., write*, "My euatoinera are so welt 
pleased with Hit: lawnmawera I sharpen for them* they always 
send in their friends, This make a jjood business for me." 



EARN GOOD MONEY 

Fulf Time or Spare Time 

J.lke IBAglC, dip Uieal towniHuwier 
Shatpwjntr iriuki'V niil. dull, badly 
Irani DLtnrerB tut like new. Set f ho 
In the Ideal, make i few 
Elmiilt Bi.LJuitJin:nli r ami tin: rtii- 

ulilnt dutS thu test. Sharp*!!# iiO' 
Limit i ' t Id a |hitle*!L eUjfiS ili In In 
20 iHlmite* — usuii], tlmrjjp in 

4-1. fM), Cu*t«Mbffr# ffitiiHj Iwk year 
■i t tiT year, Positively no eiperlence 
litTti-s ary, Attach to light socket. 
Start Ul your basement or canao. 
Work; In ajuie Lime only If y«n 
wish. AtL,utinu;ril s for trlndinn 
ihihli «r*is ihtsr#, hedCt slim!#, 
tJrftka. icytlm, mul axe*, i’UKK 
CATAIdXr Leila Hoplotv story. 




TO MAKE UP TO 



*25 

PER WEEK 
EVEN IN SPARE 
TIME 





SEND POST CARD FOR FREE BOOK 

The Fate-Root-Heath Co. 

249 Bell St* | Plymouth, Ohio. 
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at New low Prices! F 

-Si. - tfiu LimjLKjiijtr m. w 
1N39 Knifrhl R tL-tl lr r hi 

yrmr ALUfiD Cn tiling! 

Kt-w features -Push- 
But Tan Tuning, "J^.iw- 

Boj- 1 ' cabinets, 1 volt 
I u 1 it*, etc- — at n £.- w L aw price?- (12 
l*n Oilo Is, non to as low Sp -S to l ( l 

i iii'i>, Lsi Mr, ac-lh:. iu v oi t. u Volt 
and 3S Volt models. Also new "Tiny 
Krlffhts,” phonograph?, phono- rad ks 
com hinmT Jons, record players, fic. 
They Vs pH In ALl.iEp'e im Catalog 
— the Bujlsijf Guide oi Radio Buyer*! 



Choose 

from 

62 MODUS 



2 Tub* PXerKit 

ir ir f «-S 

ItK# - VakU ' 

lias C0 '** 



20 Watt K miHer Fhete Cell K^t 

^"" a ' ati-rHrt* 

g "V'- ' - Wn‘«““^ 

l f1 p llitrti £rv _ , j3.6B romtil*’ 1 ® -h 



Complete-Ready to Build! 
Send for FREE Parts Lists! 



HGINNHfi SEND FOB iM&df MO 10 *111101*1 HAHOIOOR 

A new and illfTrrrint type lifltih, jdacinci.E rapr^ullj- for 
M'H* luminrufTK. ThIIj how l« wkdl rlrruils-. rt-ut <lb- 
itranu, mnfci' dias-iJa, solflff- wlml mlEi, etc. T 1 ‘ar|t*:"l 
Wlrh ralnahlp ibila S-i-ml (-ritipcin with 3 Of for yfltU’ 
copy today r Only 10c. 

FREE PARTS LISTS- We t%n (apply Free Far U IrllU corcrlaB 
hLindwdl ar kLta, inrluilEtis hIjptc, Write I 

SAVE MONEY ON ALL YOUR RADIO NEEDS 





The now ALLIED Calalon alua = I .- - > 
11,000 rail La [Laila. new T J , A. Sysleji 
from fi-05 wam, Anitcur C-.r. Tear 

EaulciuK-nt. Iirmks, ioola, Lie. risr fu: 
N nil r Free enpy tdlay — you’]! aan a:: I 
j-iuJlt cm {ivory order! 



| ALLIED Radii) Carp.. 
2 Dri.it. 5-8-9 
I 833 W. Jatkinn Bird-, 
- Chicago, 111. 



□ Rend me your Free 1933 i-at-als 

□ Enrluseit Hud lliv pllia p. , r, i J: . u- 
UitJltEer's liooli. 



L Hem.1 mis parts 1 1st 
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How to Build a Tube Tester 

< Confirmed from p-r je £59) 

octal base tubes, A top view of the com- 
pleted unit appears in photo Fig. 3-A and 
a close-up of the meter in Fig. 3-B. 

Ordinary hook-up wire with push-back 
Insulation is used for all connections. The 
double-pole, double-throw switch is an 
anti-capacity type, and the rotary switch 
is a non-shorting variety which must have 
at least ten taps. A 1,000-ohm wire-wound 
potentiometer is used, with a snap-on 
switch fastened to the back. The tube- 
testing transformer has a 115-volt primary 
and all color- coded secondary leads must 
be for the voltages specified, at 2 amp. each. 
The optional fixed resistor, shown in dotted 
lines, may be any value from 100, 000 to 




250,000 ohms, x h watt, and is connected 
across the neon bulb socket if the bulb 
should continue to show a pale light on 
practically all tests for "shorts.” A mate- 
rial list of the original parts used and ad- 
ditional tube-chart data can be obtained 
from Popular Mechanics radio department 
without charge. The blueprint number is 
R-264, 

A bottom view of the completed unit is 
shown in Fig. 3-C and a close-up of the 
rotary switch connections appears in photo 
Fig. 3-D. These soldered connections 
should all be made before the transformer 
is mounted on the inside of the case. To 
test tubes, first refer to the chart for the 
proper settings indicated for the type of 
tube under test. Now, before placing the 
tube in a socket, adjust the rotary switch 
to the filament switch tap number and turn 
the potentiometer to the load setting indi- 
cated for that tube. Insert the tube in the 
socket, place cap on tube, if required, and 

i Ccm linlti'd to page I3SA| 
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# Get Into This 
Busineif New — 

a business which is so 
new that it is practi- 
catty without competition. This alone .should en- 
able you to make really BTG MONEY. Hotels, 
home's, dubs, office buildings offer tremendous pos- 
sibilities. Our new DETER GER washes uphol- 
stered fum Ehi re, electrically right in your customer's home, 
with ,1 new soaptess soap whipped i DRY suds, Nu 
iif/tn'd/ touche# fch-e fnbric t therefore the iurniiure is ready for 
use soon after cleaning, \Ye have helped hundreds of men 
Ktu imo business for themselves with our automatic equip- 
ment. The V. S. Government and many of the world's 
largest hotel* use our machines. 

Make Money the FIRST DAY 

The Deteraer is ready to use when you receive it, so you 
ought io be taking in bi£ profits the first day. We want an 
honest, ambitious man m every locality. If you 
man we will help y«u |trt started for yourself in a 
with tremendous possibilities. 

D Ant Oa«p \ on don t have to rent a 

no ncnl IO ray shop, You don't have to hire 
n building, for you do the work right in your customer's 
home. You save the expense of carting furniture back and 
forth to a central plant ; the owner's home is your workshop. 



S E 
ME 



POSTPAID 



ELECTROGRAF 

Write* r-i>IU r ■ l,i- kird.nl, Jii-eluli' or nJloj*. 3 ^hj- 
JiktL,'n[irii'*i ) lull l-vl-. pros*’’ 1» iLRi.i l,':r [ UieCL 
VNmJwMi' P' r r m AP 1 Pn f - K i"| lilr.'n itW M<ulid» UJi3j — 
ir.> une rim OEKViLtu. Fij w Iuf iL«<li. 

S-ETid Ho Wnnjf — Pay Pralnian S1.SS plus ph1j|6 

1: M IS ••f c-hr-rk ilc'HI UI.p-.iniH i-Tjnr, ir p»y |h:«’( 4K« > - 
AOEN Ta: Write for uur iin.ijji-hzljijn, ’ 

N ATI ON flL LABOR ATOftl ES, Portia nd, Ore 



ATLAS VI 



tter 



tnutirul COLO e.Jera4. Nnw 
rtar Cuinntif, Utft Slth 



Frsnti. Wrkta (nr FREE SAM 
,,-d Sl*rllriii Equlonunt. HOft#V 
ATI, Aft Si„ri Wairh,, 1M3 H)l.t.d, fchi ciaa 



m 



Sty ■ 



Pinnv 



At 

PLEi 



Print Your Own 

C'viifiJH, auUonfrt, Circular?), lugsi. Intseh, pdferthdiijs, tie. 
fruve nirnn'i'. Print tor Ollier*: Big Prints; easy 
•cut. fi -I du pciriuliyr fLr.itnJ Pr^iUut liL* f,r 



in. fianfor Oil Lll L, ! I r bil'j up. 

HF.LSf V rfltiits. 



. , , T . Jurikw 4jkjlfit 

jd for It#. c,t,|,jE unit all dEftniLi. 
E-aT, MEAlDEH, (flMlL 



Earn Cash at Home.' 



M. ?Mt4 for fjcfi-i iln-nl ‘vfiiw I'toF' 1 

: HiE fi' i I l’s li n ■ In k Si'll 

list'd, U:ir- Suitable, ¥m* tun ■ -■ 1 1 

tri il i r=:il ■■ ■ IJJ- Jill (TOflB, W' r 1 1 ,> tinl.iV. R - 1 3 H II>- 

t'ViTK.1* HI., MH--SH l.tnraln A.vV... fivi'l . Sl-n-1 r I , I L'-iyti . 

IWONEY IN PAINTING BUSINESS 

Pal lit Wlha, celtlnp?, screena. furniture, radlatort, 
TnaPlilnerv fflsler. her re r l H Ik p. mol or 
I to volt 50 Cyore AC, comp’ete wlfh spray 
Gim 15 ft. Hwm, Welgha only 4 t 3tts. Carry any- 
where. TU TTY GUARANTEED, Only Mb IS 
f. rv b. (’Ill capo. 55 Deposit. TSiilqnrp COD, or 
DJIAUlK Circular FREE. Cot 



SFF. YOUR DEAI-liR Circular FREE, 
fttaneo loftJiina money now 



Ca, Depl. P M-2, id I WjiILeeIm, Chicago 
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J. S* Corson says 

"I cleaned seven living room 'ft.- 
ami fourteen chairs, as well 
twenty- live automobile imetiors 
the very first month and turnle 
S . 50 - ' * Berger liansoti v : 1 c 

"My investment iii your DRT 1 h ■ 

GER was the wisest I have ever 
ui,i dc. It i* my nuist valued as -el. M 
Barrett says ; ''Made $28.00 in 
eight hours, on another jol 
made $11.00 in two and one 
hub liours.*' AIcm Gulkin^ 
business expanded w fast 
that he already has SIX 
DETKRfiKHS making 
motley for liiin. 

Pay as youEa rn 

Only a limited amount cd 
money is needed for a down 
payment. The balance you 
send on easy terms. Must 
men find it po.isiible Eu 
in.ikc l"ar mart than the 
cost of (he machine before 
the payments conic [hie. Every machine is fully GUARAN- 
TEED and patisiicd cu^tcnncrs f^end thefr friends to you. 

Book sent FREE 

/' f 7 Write (oil ay fuF coriv of our hnokTet "Your own 

Res Intis. Pr^HH InsletJ of Wanes," im |-<'ll 
VflU livU - 1 'iiev 1.1 fu to Et-f st nr Lei l In a year amUnJ 
bLislftrsK Wllarcyou ore ynut own fins-: and farislnp 
w orry Liie a bant Ju*L a J-Otj. tVrlte tfltky— NDVV, 
SCHRADER MFC. CO.. 552 PI., ftae1tie r WIs. 

VON SCHRADER MFC. CO., 55! Pi., Racine, Wit, 

Send me (without obligation) y^ur free booklet telling me 
how ] can own my own business and become financially 
j independent and how L C:lh pi.iy for the UETERtihR gH 
I easy terms. 

J Name.,... — „.. 

i Adi I resK , 

!i Ctty...,^ ta te, T ,„ nr ., — ... .. 



No liquid touctm thu fabric when 
cleaning with the OtrERGCfl. 



Brand NEW! 



ISC 



I>SV 



Csmplit# 



ia-Dir 



nJHlflv PiliuMI and lullt lutnHtMd at W tavlnfl- 

international Tyi»»rlter Esth. p d . P t. '^^hTcV* » 

ARC WELDER old 

For light or Heavy work D O P fa t 

Tl-iPU uiiLp.ii. EDc bxlnea com- GENERATOR 

pie In plfliis Bml TuiiiaijlHi catalajruc llstlnn 5H0 
j'kcirLral items. OriT lliQ ether srrrirrsior rlsanRcs. 

LEJAY MFG., 1347 Lcjay Bldg, 

Minneapolis Minn. 



Work Faster 
Make More Money 

with the 



UNIVERSAL 
TRACTOR 

With this practical] machine nnrl alUclinn'iHs Tm. ™ ^ 
ami i.iii v-4-.rfi Ikillu^ (aiitr m the mw coni df :1 }!T , * w . y ,: ninriie 

uniiK pny f*r ihfmiii'lvta the first (?&«y « 

utely N.prc. UiJiidr^is uf i«f». 

Tun wDoks.'' irlal-aatl Kfaitlon W u4«M?i.*fd- "rlt« 



Red 



1 Lilia 1 If Hfl M il J IIIBt II IIM.' - _■-■■■■ .fc__ r 

pn.il lilt v.-H-.rki ttOLirn faitCT nt the low eokl «f ■ 1 -)L" '"-T 
itcilcs [my f*r Ihfrnm'ives the first n-AHcm. I e&*y IJ 
a:nJ operate. Ah»cliately 3 hi mtieti* uf umift, H«F Btr,c ' 

law fLLL-tru-r price. Tun vve^-ku 
tut colorful, free m!ji3*ffr 

PIONEER MFG* CO, Dept. V-29 Wwt AIBs, Wit. 



fFfien writing to iidtwrf iVe rs plo atif titm/ion Popular Mechanic* 
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Get thp THflfit rtf butIJirg It jnur^l^ Tfirw's 

a lot rtf hc-ni.m [hi ill m .-i >horMi4V# r .idio- rtf 
your dmh. HlU the thrill is putting ffiii 

tnigjc Voicc-of-tlw-^ Pf Id I ogel her YOURSELF . 
Our new FREE Ij4m ralaloj; No- 7J feaitJtri 3 
nide seleCrlion of Huildit-Yourwlf kits arid items 
designed to make (Hj( Thrill i timr trur. But that's 
no! sit, Tbi-. hig ISS p-Lgr book alws con t,n n-s 

|luKL[sArtd> t>f mlit-r imtis — tubes, jcccswrir-v— 
ei'f ryifiii ng you nerd in r.idio. And at real money*- 
siring price 4 . Uon'l miss it! 



WORLD’S FINEST RADIO 
CATALOG FREE! 



Why nail? lit gin m»»- to un>r on every thirty you 
ni-f-ii in rnJitj. I'hij (atoloF points the hay. Mail 
tht rdir^iji jut yomr ropy tif orren. 



WHOLESALE flflDIO SERVICE SI 

NEW YORK, N.T. , CHICAGO, ILL, # ATLANTA, G A P 

■ o a linn i«mul (tin itip m rfirmi n it ■111 

fl-OSTOH.. MASS, * BBQN J. H. T.. „ NFWATtM.M.J. m JAMAICA, L L 



WHOLESALE RADIO SERVICE CO. p litt. M,. 

Dept, m-100 Shrtfc A*e. t Now Tort, N< Y< < 

Rush FREE 1*3? Radio C 0 I 0 I 09 No. 73 

*02?* 

f* 



PLtA'jE fRiHt 



Mans. . 

Ad drtm 

Chy , . . s P , Stats , 



■A 



to. 
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PASTE COUfOK ON FEHMV POSTC AftB 



SSSSt BEEFSTEAK tomato 

* N IUfi* of Ihfl Mai-Htt.'* Di* Mgnty 

Salid Fruii -fKC^flfht tanner. Ta 

liuttsdaea to yuii <■■ i r V . ,-oiuui. Sort Jienjtjj-i iwu 
■E'ne* Hrr-it Xiardi'n.f nrm h&4 Jr! uWfaT Kn add H 
LEulin. lions?' I , lMlt* P I'etiiLo fttid N'ir--.::t 
Hama. <mn w : it mi: I j-pi| 1 &. f.'e-.-'iH of Crtrt- 
tton'i Gtirl E£**Ei|KtM 

TO m*trt nihil «n r l. .s IX'J ■ If It t 

. Ci\ca! ivy -SI mil! * llbb 

See>S ari. i fJUT»( l t J T ISoiik — LXKJ pirtiidu i;, ciar.y 
In u>a:ut r Unrein Priest. Mnli laday. 

CONDON BROS. SEEDSMEN, Box 39 , Rockford, If L 




SOCIAL SECURITY PLATES 



Oji^ralf yOUF mrn htlilltCFlv, Wr (tllif! jfi'jlJ 

tv]ih«iL rcrinv Sme-ntihi'nl. Over 4Qtrt- 

fititiPIr, N i- iv nl;; n — S; I r- - ytiijr rjrt-n ifEfifiti 
^'‘Jl Unfit ■ I oti> h :n! i dlri-el r l,f*t till the 
firetir. (ffti niiititifi vtAltipK Lmyerd. 

Pettcard hrinff-s FffEE DUrfET, 

U. S. NAME PLATE £Q., 



nor ?en p Dept, 107 






NO TANKS, Liquid Generators — 

Does Same Wark As fiig Outfits 

Situational no Ees ! MarwlchM new 
tl in-cej ’.'try at- 1 u a. Ujf pie ct n jpi.iUs itl tti 
eleeEdfi brtLili li:j ijjsj ji, h jijititLiitEo 
Dvtwsitii Li'iry layer of a dual q«U] — tftild, s liter „ 
nickfrL, CAdRihllu, Capper, etc. — by elKtfotfsIg, J 'nfa 
SEttnt) Ijv.i ii r 1 f 1 l I , PERM AX ENT wars fis l.iu ru-rlj 
lank until ta. *Ni>n-]JquiiL Aa.vt.ma riiuii u -i frenu dry 

retLq. Btoruyc battorr Gr hims.iUitld riji-t-rtf, 

plnlh outfit vtuieIlt only 3 Iba. — Labe 1 : anywhere. 



FREE SAMPLE! 



?nr,1 fr-l*F fur arra’I'iBr tl^taSU and 
f hS-B-o E T-aji.p/e (Im (trueei fi.3 cUinii., 



Wanted: Wii(« fsf Mono, Proptif Itipn 
7(Nf 'Sell -Outritl— Do pliiEinii far alh«t~« 

WARNER ELECTRIC CO., Dout. 

360 North Michigan Av«nu«, Chtcaco, nunon 



tContirmed from page 1 36 A i 

throw the d.p.d.t. switch to **test.” For 
beater ^type tubes allow a minute for the 
tube to heat up; the meter will then indi- 
cate the condition of the tube. Now push 
the d.p.d.t. switch back and watch the neon 
bulb. No light, or a quick flash, indicates a 
good tube; while a continuous light tells of 
a short or leakage in cathode-type tubes. 
However, there are a few exceptions to 
this rule in the case of the following tubes: 
types 5T4, 5U4 t 5V4, 5W4, 5Y3, 5Z4 and 
6A5, These tubes will test shorted but are 




FlG.3-0 





not defective. Four-prong tubes will show 
no “short 11 test; all G-type “glass-bulb" 
tubes take the same chart test as the metal 
varieties of the same type. This compact 
and easily portable unit has been designed 
carefully to meet the needs of the set own- 
er, experimenter and serviceman of limit- 
ed means who likes to assemble his own 
testing equipment. With several receivers 
in nearly every home, all using different 
types of tubes, every set owner should have 
some means of locating a defective tube 
quickly. 

All tube-testing devices only indicate 
Lhe difference between a given tube’s char- 
acteristics and those w T hich are standard 
for that particular type. Since the actual 
operating conditions imposed upon a tube 
of given type may vary within wide limits 
in certain applications, no tube tester can 
be considered a final authority in all cases, 
but it is a most helpful device for indicat- 
ing the serviceability of a tube. 
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M ewTiliing Arbor Saw 

7Uhnd> Up 7?e*rui/z£a&/e 
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Delta Manufacturing Co. 

BO&634 E. Vienna Avenue, Milwaukee, Wliconiili 



• Everywhere, men 
who use it. say t his new 
- Delta tool is the finest 
^Tilting Arbor Saw on 
the market. Perfected after seven 
years of patient testing and ex- 
perl me a ting— the new Delta 
Tilting Arbor Saw is the ideal 
circular saw forsmall shops, home 
workshops, schools, contractors, 
shipping and maintenance de- 
part men ts r woodworking plants 
— in f:ict wherever a compact 
low-price, effttie nt circular saw is 
needed. Some of its outstanding points arc: 
Powerful fully enclosed motor; highly effi- 
cient "Tex- Rope" drive; perfected raising, 
lowering and tilting mechanism; new scien- 
tifically designed rigid housing; patented 
double-face, double-lock rip gauge; exclusive 
precision auto-set miter gauge; patented rip- 
ping extensions; sealedTor-hfe ball bearings; 
forged alloy-steel arbor; extra large table; 
"Point -of- use' 1 controls and numerous other 
features. The full story of this new Delta tool 
and the complete 1939 line of Delta tools is 
found in the latest Delta Catalog* Send 
coupon for your FREE copy today. 



Our teals showed that the "Tci-Hopi-” 
drive — white mort 1 rsut'-nslv* than a 
Kfar drive— waa by far the mirat bl-llls— 
Iji4-t«ry line) Iran blr- Oft; drive that 
could be adopted, Teoia made br an 
independent agency show that the 
efficiency of the drive t£ not only vi-rj- 
high. Ijlie that it ia ausuind ri a very 
high peak. 



I 4^0-634 E. Vienna An., Mllwauha*, Wi*. 

I (kntl&iuoni PltiSfi *i>rtd litp 19.19 I JHtn Catalog find 
I full details uii Lie New LieLiu I'iIulll: Artnir S^'w 

I 
l 



jV, 



I Addrts 

l 

I CtVy SVmr . 

j □ C'hrc jc (irti- if yijy ari' Ei J Cti user now. 




SNAP-UP E l.-t tTiL.nl y c |>l *, h |. ( | G AS TANK LOCK 

,1 In Hi — \ i i hmuiilft trtvirrrmm iu*i:-iH nqtfi.1l|>le i ln> M-i ^^rJi.nlili" 

k | E- i-tri O hm £ni' No KEVH— To ppenne Job* s-reas a hinlr tuition 
del y,iijr ■littfh ><•*:> uiiJm t- ,. n| \|«> i.|nn C‘t'>>w the i > hike i'. 
IihlH-. nutairuiitcaJly- Fully KaamnUivt TIIK CttMlXC 1 lli\(i 

W(inuHfi)l frhr Air,' lilt ji nil Pi'Pli-rs, VS -s 1 1 • immulLnu'-Ly 

nir meln^lvi- dteLrltiutornhlw propmLillAn, 

SNAP-UP GAS C ftp Cb , |SCOftPQH.lTt;is ASHLAND. KT, 



RADIOS.. 5 RVE k 5 D 



PEAL DJtf F.CT... FACTO BIT 
PRICE SI Mtuiy t>i di- 

! *ci f nwajJCJ.DC : js ! i - as ive • 

HTMi'liaCr riifhJ.- ’l autumn:.; 
tun TMiiiiM-; tt;:n >*•« 
t. .nr iiyernte like i'Sty T»il l r»3 

t end poHtcird f t.f NEW 
itjyiJn r FREE. jik 

DAT TRIAL pi in *n,r 

»-■ ilflt . U.l*r S-iTi III', rl tiiKi | 

GOLDFHTOHL HAD la CO 
DIPT. J01 . bEAHEIORN, MICHIGAN 



TOUR 

agents 

COST 

PRICE 



in Loli *f 3 




Beautiful Bench Arbor 

fl" tiipd, S * L iS"' tone, 3' wide, Ejwy to buUa- 
DriiElfd BiMejjfbn 7Se. Complete Kiwk-l- 
Dowtl Himrtl ArtlW an. TIlFl.T.ISE ¥— 1 2 

diffr-ron.L ctrsdEfna. blueprint ■nl Jill IS omLy 
£(k. I/AI'K COD T.AWV I'M A IRS— J! il 1 3-tl rn-Llva 
(InL^cui. In uyprl n t.i title ci. AIL Cl -only S-l.ClO. 
For cAutluj send I Or. 

* “fJrtr 3-5,000 Satisfied Customers" • 



CRAFTSMAN'S MOP CL CO., Dent. P-26, 

3030 N, 4a.lt ST., MILWAUKEE, WIS- 
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ALWAYS, 

CARRY 



r s yp£Am°^-^\ 

ACID INDIGESTION 



Tun* iieni‘-*e»d“*iwn JtMiivt. WtiTti r' 1 ^ □■ rr tl *lua.|i»+ 
L. ™ f "ll™|rt^le J a ».i T = h 



THAT LOOKS GOOD' 1 
i WISH I COULD £AT IT-' 

But acid indigestion 

m gets mc, j 



r DON'T LET THAT 
WORRY YOU - JUST 
CHEW A T£W TOMS. 



YES — TUMS bring amailnfi quick ffilitl Jiid|- 

geatk>ft r Heartburn, sour i^rnurh. ftas caused bj ti- 
t«s acid. FurTUM S un the if ue bailc priticlplv. 
Act iirthndii'Vuli-ly fast to neutralise ttc™ acJtl ood- 
dltlbni. Acid pains arc rvlirvwl almonat once. TUMS 

arc * Lfti r o n ter* J t» evnfiirrt no aorta, Arc not I >i V t h'e. 
Contain no harmful drugs. Over 2 him™ TUMS 
already u*ed — proving their aitiatlnft benefit. Get 
TUMS today. Only JOl for 12 TUMS at all drufigiata. 

You never know when 

or where 



Be permanently tooled -up 
for every operation on 
your Metal Cutting Lathe 



nnlbpftK 
tfl*nuftc- 



OfrJWIStfiONG BROS TOOL CQ, 

lf Tht "tool Meldtr Pupil’ 1 
ibt N. tratKOtfl tkf, CHICAGO, U.5.A, 



raWTIKEES. SHRUBS 
VlIVtS, BULBS.EtC..,. 

Hina l flown payment books order, limy twins ou haianc*. 
AttPte & Peach treeq. low aa &g. Grapevines 3r. Orimiivwi- 

taWmihs ]Qc p QirJeii Seed And Vcrp^t jiLdU 

Plants, tt rite for 1 R I 1 . Fj Oa-taJojE and bawvi'i.in DPte^c. 

Bruton County Nursery Co., Ito* R 



ivt- 

Ii.e>i 1 te faring 
■ vch (EAlto, Jrjii.l-Jitilt retirf fpr 

OC D.d.i I i □ nj da* ta CDOinpMipn. 



JIG SAW 



7200 

Strokes 

per 

minute 



Only 



(E>tt of 

Hacking 



Faster! Safer! Cleaner I 
Real performance. Cuts 
with smooth^ clean etlgca. 

No sanding required. Elec- 
tric operation. No motor 
or reciprocating parts. 

Operates on 60 cycle, JlO 
volt A,C- Ideal for home 
craftsmen, and model 
makers. Two mndelH, 

Write Today for 
FREE LITER ATI’ RE 

Ex part orricis ; 40 Worth St., 

Hiv V«it; Wut*rn Dipt-: 

federated Sslt> U. 2437 W. 

Valley Bivd. T Alhambra, CbI, 

SYNCRO DEVICES, INC., Ifttarttifli: 

AFTERNOONS FREE 

Inf liWl til.- JMA, Jjpw L- - Cu -Unify im *ri to M'li i'-J. n.1 1 it:. 12 , - 11 ... Watte fii'rtn' :ul till 
Oral ill IftJAlL . llUiJJie..-, tli.ri ^'J. If. frirHtff- Uul ■<- Lni|mi l h -:iirt|D;li[l. h: PLuiiO ,N,i. H 1, 

—f. lift. r . r :l I :■ llife Cbui-JB < L InPu n l i i,frnf— lill-i jLj full >*-L ■ f. I ': | | 1 . -J - - I . 'it I L 1 . r. 

NOW in UhiB *■ liifpy luLuK, tTfu-.ri? J$r 

jiyiFOSP CD^ BHOMHUV, HEIjf JfjlBK 



picteed 



FREE 2 S«- FILING BOOK 

I with llutructlbRS, pt> 0 tW by the Jtor( gw ehglce and utt of file*. 
Every shop beginner cr vdrfin need* cnr. S-muT suite, pasUard 
today. NJctiolion File Co- 22 Acorn St.. Providence, R. L, U ,5 A. 
A FILE FOR EVERY PURPOSE 



W J " 



NEW BIKE GENERATOR! 

. cJii-i i>n i i.it . i-z y Jiub-pyct run. If* i. mi. hr -I Ure rLirgknc 

EninUt.^r h.tfcory^kl IV K.-Ua fiC lR A A t \t.K >R (T E * i.hJjSlS 
iar ,la t •*■»*>' 1 — -M J^HEE TRIAL 
Ell 2- u OEaLE BRidu +M a pi*1c« EuttiiU -iih '’H l-fc-IFt." T 
HIMLfcr. tJTl t. Wcrry St,, l H llkk H, Y. 



Wind Electric Plant 



Buiitt Yovtr Own — W* Shoot You. How, 

Kaafly made from olrt auto (carrALur. Dime bri.ni 
complete plana andBlv NEW catalog ot 5C0 rieetricai tteni.a. 
f[IO other a«ncraior CbAbBCa to G. 12, S;2, Ini volt Pitots, 
Mctorik tVrtflera, f-'lectrlcal Fender. Write today. 

L£JAY MFC., 344 TL*J> r aicfy., Mlmttspbfla, Minn 



^■A 

Inn. 



HANDY 



TAPS and DIES 



Accurate (rare fully hardabed And tem- 
pered, Complete range of listes at your 
local fii-e and ten cent ufore 

HENRY L. HANSON* WORCESTER* MASS- 



YOUR OWN M 0 VIE 5 / IDt A DAY ! 



bAIlUKALLY ADtJiH'Uhi-PSWM m 4 I4W5! Win* r Bn -T+fti. 
rpjjpV.r* F.:r l.i.ri-*. fi. T ip™i r dtiL^tti. fc Uaji, *Si.|r. JlLUS E V 
mAI'K IQ !• 4> TUl At. lirisiwiti nil low u lOo A I'AV. - ii-,-.t.,l 
ri .f.'-ii.vf. i Kri iichaul ili. Borld. TaJ: E. dria^p. W ItITI. 7.i iL^AY. 

Old ElMrT tlBnoif Miret, Dipt > 2, Q-ty'-sIt* si. . Sarlwi, Mjii. 



'■."■■a v. i — 









MOTOR SPEED 



H.itiu 111 tn I; IWI P«nriias; ni-iv fcvid i.i.ii.^n 
,-. l,. > 4 , U, J', I r|.itf>l »’3 ‘''li. irx'li-n Cll-L. 



REDUCER 

1= 



uvt-ls!i|i| j'frt wi’ lion 1 iririiL’.l 1 1 p . . I I lor JIft J.l.j, 

, I In. & l i" liali. CL mb Oil! prlra . . QC 

J - r- -i 32 Min* r*ini :-t -rltf f*r«f*p. W.W 

NAtiHNAL elccthec tool CO. 

SG4 W. Wiiliinrl^n. Ewn lN.pt. H, lit 



30 DAY'S ML 

AT HOBART’S RISK 

AND EASY 
VaYS FOR ITSSLf* 
TERMS 



for You Each Month 



"New Im- el-ires mnlte this profU nl n G wtUlnjf aerTko a vh ilntill-e- 
to erwr^ie. Onnrtji diwirs lo blir cmi y Jfib* Ibul i\arry ten I 
preflt- Kolitn VWhler* uto easier lo otierwie 1 , fiMer, guaru.lL- 
teed to ljrlr.jj j'uij iiiiality welfltnt liUHbjfE* - . . extra proflti 
will pav for welfler without e^peris?' tu you. 

NO INVESTMENT TERMS— PROFITS PAY FOR IT 
FTthL 4-arnEngp bit) MLinJti uijmIWb with Hobart Welders rnjfci- 
It esisy to thru wilhout eiprnsc. You can erto rent a new Tmhart 
luiU Inter [imebase It wllliout loss. Coupon hrlnfa detaltn. 



HO BAHT BROS- BOX M-29, TEOY. OHIO 

(Li :.i k n . :s . S- :■•! raa SuifirmatlorL an [ 1 Build Vnar 0* - n Wrlil- 

et i t KLt'i l 1 1 I>rLic Welder ( I .to Dqji Trinl. B»Sj Tertit* 
j ■■ Iti ni i! Man. Also send Die rreL 1 boofts I've dueted. 

Kama ... „ _ 

A4dre*E 



• VALUAILI 1 
MOKim-jw wtiDiMc: 
(rieri.vDum 4 nb mol 
tme coyMta roonT- 

w A^i7f r'.r Hn ’Wtiifc'iq 

- 1/C J+Sri’iCV^Tf Gut/cy 



HOBART 



th { FAsrtSr nfiOffl flw r#jr «AA*fr twai 



When wnfini/ rn ndi'ertwrra fitfaw mention Papular Mechanics 
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Super-Safety Goes to Sea 

(CoRtlniitd Irom 235) 

ship by means of a small handwheel* or the 
large wooden steering wheel that stands 
alongside the automatic device. Still an- 
other emergency steering gear is located 
in the steering engine room above the rud- 
der head in the stem of the ship. This sta- 
tion is provided with a compass and with 
a telegraph to the bridge so that steering 
orders can be transmitted without delay. 
As part of the campaign of safety,, the 
words “port” and “starboard'’ no longer 
apply in steering directions, “Right rud- 




Qflfeer closing hydraulically operated watertight 
door m engine-room compartment 



der’’ £111 d “left ruddtir,” meaning to turn 
the wheel, and thus head the ship to the 
right or left* are used instead. 

Big liners carry a fortune in emergency 
lifesaving gear that may never be used 
during the life of the ship but that must be 
ready for use at a moment's notice. The 
chief item in this equipment, of course, is 
the lifeboats and rafts. On large ships at 
least one of the lifeboats must be equipped 
with an engine, enough fuel for twenty- 
four Hours operation, a searchlight, and a 
radio set, together with a power supply 

( Continued to page 1 42A > 






“MATCHED PAIR” 

FOR THE MAN WHO SAYS, 









POWER 
TILTING ARBOR 
SAW 



Tired of playing with 
' "toy 11 saws? Here's a 
big, rugged* precision- 
bmlrtooir Direct Gear 
Drive delivers 30 % to 
40% more power ro the 
blade. Makes full 3" 
cuts — or move the saw arbor effortlessly to any angle 
up eo 45° and cue through 2" with the table level. No 
belts* no pulleys — nothing but carefully machined 
parts, built; to give years of carefree service. Sec it in 
the new catalog! 



6' JOINTER 
WITH 



DUAL PURPOSE 
SAFETY GUARD 

Clean, modern lines, 
triple knives that plane 
at 12*000 cuts per min- 
ute — and a dual purpose 
guard that let s you pi ane 
boards to ribbon thinness, or narrow stock down to 
minimum width — safely! Roomy tables, scaled ball 
bearings, protractor gauge that gives fine readings. 
Hand-finishing can never equal the work you do With 
this tool, whether you're planing, joining or rabbet- 
ing. See this Jointer in the new catalog! 

FREE — Be ouc of the first to have the lieu- Driver 
2939 catalog! 4& pages of pictures, specifications, 
prices on Driver Tools and Accessories, bend coupon! 



Walker-Turner Co,, Inc. 

129 South A VC., PLainficlJ, N„ J. 

SenJ me the 1939 Driver Catalog 

Warn is . 

AJ dfiiirt , 
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FREE TRIAL OFFER 

NEW REMINGTON NOISELESS PORTABLE 




j AS LOW AS 



10 A DAY 



I ht famous Remington De- 
luxe Noiseless Portable that 
speaks in a whisper is yours 
lor k v rn a I ! initial deposit 
and terms as low ts 10c a 
dkyl Brand new; standard 
keyboard; automatic ribbon reverse; variable line spacer; 
PLUS the famous Remington NOISELESS feature. 



YOU DON'T RISK A PENNY. Try ilie famous Rem^ 
infttodi Deluxe Noiseless Portable for 10 days. If you are 
not satisfied, send it back, We pay all sbippinu diaries 
and refund your good will deposit at once. 

FREE Typing Beokkt, SPECIAL Carrying Cate. 

With your purchase ol a Remington Deluxe Noiseless 
Portable, you will receive free of charge, an instruction 
book on touch typing. Also., a sturdy earning case is in- 
cluded in this price. You Will incur no obligation. Send 

Coupon now. 



n 



Remington Rand Inc,, Department 152-2 
461 Washington St,, Buffalo, N. Y + 

| Tell me without obligation huw to get a free trial on 

I new Remi ngton Deluxe Noiseless Portable, including 
carrying case and free typing booklet, for as little as 
I a day. Send catalog. 

I Name ........ . 

I Address... 

City. 



the 

the 

Iftc 






State 



COMPLETE ELECTRIC PLANTS 



Onnn A.C, plruils muisli 
fllttriit S> tiijr line=. p 1 ] 0 
60 Cy. l'"ur farm*, cuittht, cm- 
a I rue lien M». Op*t*4t^ tWigs, 
w iter ay sTeros. all arpEanres. 
Ne w mod? 3 i, 350 l □ SOW w.i 1 li. 
ft, u. .vnj no votl DC. 
Mod f Is iEij'.E.O an.'i up. Alae 
ei ■ rub i na 1 i i . h VC.-Q.C tin r r 5. 
Shipped cuJn|ilrte + rrEidy t* rtm. | 
Writs kr delalla, 

D. W. ONAN & SOWS 
1030 Royalston A v*. 

Minncspptii Minnesota 





YO UR TOOL CHEST 

Sliciu.S '1 Its tlia 1 ?efc 1 . 

Mach In! Rt*. (onloulters — Writ* for free catalog. 

CEBSTNER TOOL CHESTS 
4-39 Columbia St. Day Ion. Ohba j 





t.r inhl,!. 

IrtfJ — hi nai> 
i.xi i ’ij; 1 i.Vn Ir 
> it-u A n| prJr4% 

camrltTe, vif kcl -i ■ , i-i mi» 1 rinwertw 

ini**- h-iss Ji*e f rofb wasM'i 5p-il;i.i iruttri: Kr4ak. fill 

k tlnwrfl. Gr Altai. Ci*nr«ori., bnu. BAWtiA 4 Unb. at*. SAVE a L 
V"i1v1' fall a ••■»■) ' tr • "V blfh t|li* |hit old 

rjmm and taiilRn»nl lit Irxtla. Writ* |- .r fr« ,'h m«r| I M k I 



CENTRAL HJKl"- 



210 5 . WAG&SH 
CHICAGO. U. 5, A, 



POTOSBAPHIt HWDOI)ARTERSsi"« 1*95 



CAMERA 

BOOK! 



(Continued from page 141 A) 

sufficient for six hours of operation. All 
lifeboats are equipped with boat hooks, 
buckets, a compass, self -igniting red dis- 
tress flares, drinking cups, flashlights, 
hatchets, life preservers, lanterns, life lines, 
matches, oars, water and provisions, and a 
sea anchor with a bag of storm oil. Life- 
boats without motors carry a mast and sail. 

Manufacturers of lifeboats have to fur- 
nish construction drawings by which the 
strength and seaworthiness of their boats 
can be determined. Davits and lowering 
gear must pass exhaustive tests before they 
may be installed. Steel lines instead of 
rope are used for lowering lifeboats to the 
water, and steel chain ladders are used for 
climbing down to boats on the water. Most 
liners employ a gravity type of davit by 
means of which one man is able to release 
a boat and lower it slowly. Repairs that 
are made to a lifeboat or to a davit must 
be reported, so that the strength of the 
change can be tested. 

Among the fire-fighting apparatus re- 
quired by law on ships are steam- smoth- 
ering lines leading into the holds, double- 
acting steam fire pumps with suitable hy- 
drant connections, carbon -dioxide systems 
as well as portable hand extinguishers for 
fighting different kinds of fires and over- 
head w-a ter- sprinkling systems in sleeping 
compartments, galleys, and freight spaces. 
Some of the large transatlantic liners have 
a central fire station on board where fire- 
men keep w atch twenty-four hours a day 
over the smoke pipe and other fire-alarm 
systems. 

Safety at sea really begins long before a 
new ship is built. Sturdier bulkheads are 
required to make them less sinkable and 
they are designed with the idea of main- 
taining a good balance in the w r ater even if 
they have been damaged seriously. Hun- 
dreds of tests under government supervi- 
sion are made of steels and metals at the 
factories, and inspectors watch each stage 
of construction. Safety specifications cov- 
ering many parts of the ship not previous- 
ly considered have been drawn up. Even 
the chemical composition of bronze cast- 
ings, the tensile properties of different riv- 
ets and the composition of steel plates are 
covered by law. Radiograph pictures are 
taken of boiler welds to make certain of 
their strength. 

(Continued to page I44AV 
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NEW 



BRUSH PLATING OUTFIT 

For’ 

AUTO PARTS 



Connects to & b&U«TF with no tanks 
ftSaary- Platen on Iron. brass. ctj 



Your opportunity 

room (Smturea. 



]ppRT. 

(tc. ALmnst- as afmplv ns [Hilrrl Incr. TIundriiilH 
oJ oir t)K«m VfnlLEnsf Tor tula low-eest elaiUifj, 
improves appeiamnee and value of the cur. 



to niftk good Income plating auto part*, Uatb- 
ecwcBn mirrors, etc. 



FREE PROOF 

Write quick — big w™ here. Get I’RKF PROOF and part leu (are 
That put you in a paying business of your own. 

GUNMETAL COMPANY 

AVENUE M DECATUR, ILL. 




WAtCH. CAKEflAor Fbflf 

Given for &elLin[r20pflcbs of 
Garden Seat). Wo trust you. 
BEND NO MONEY* 

Write today. 




JASTEMSEEDCO. 
Dept. A'7, Leneatlir. Fjl 



We also hare Wriit 
Watch«B h Gorgeous 
Pinner Seta. 35 other 

mst-a. WRITE TODAY 





!■ f&oto|i*pli r tvai Intikyt Da TOP «at A 
profil ible eiiv biMiDfM* »i ku m*? M«i.i FH OTQ 
EMUntEWCHII tar yoUnrit *nd oLhtrm. 
Your iiott Be eeioti pud Uh, Tb* idral 1 Iwu 
EMtrnr m A.UT OMA lit. Wu - * £tii-J£i* M ■ f*- 

■ .*f If "‘J . il’eo tVi- ri- 9&.0-4 COM. 

PLRC, Uimitliii tiKtilAi FRCt 



IDUL- 0 . 1 H EtnaiHiilrwt, MawYork CKy 



BUILD THE Cl TTY s tlih 



2.50 




1 rtstsuiil m GUHREUMISILT 

(.fr|rttilnB,.lv%3'"a C*SvtO 
WOOD Hl>JL Pi'nltd ■ ta-iA 

r-c>.. i.r*r 

A^cricrf. tith, 5 -te « r.-| Ij 
¥■'► m* ChOim Mdnij.lptKi. 

* |Ql*Q> Gfllfliad 

LnEq-jpr -*- f u.i- Ei‘e, ItDnl c'J 
AnWirilteei. 

ii. tnifi *d ■— H e el* 

•UL w iif i amr dhfut. at 

ail W*iH9Hl LV..L Nnr Tf*ek 



Ottawa Log Saw 





(mjts this OTTAWA to WOrh for van, 

MAKE MQHEfr Wiwd ltd nftUll*. 
Dues nturo U3*n ip men. Easily OP’ 
rfTifid. t 1 Ucrt-iJBi ISmlra. 

1-hi-. r i:.- : ■■ ( 'p ntner wert. "fuf 
(Oe- FREE lloflh, 

OTTAWA MFC. CO. 

1 HI Wood 91 , t attaw*. Kami. 



VQUR GRANDFATHER CLOCK 

TM Simple iteniitilc ReJ-i-Uni eray im tbiiiimrjdi Iulvo. Ki:E E>r: nc:» 
I'i-.lfJ *it.tv L i-1...r ”HOW ,r Ikiuk iti-I'ik inihiy line l-mii ero^bL 
nttlntlniitar, tube eh bn*, r I i-r trie ?.ni[ tiniterv mo feme ole. pbuwin* 
nice biieetllur fulfil*! D ri nel Pjpl Fi*r CDMI. WHY WAIT LOJitiER. 

KtfE IHFFl CHIME CLOCK CP* Bide. 2i- Culdiilnrf, l«en*. 





LaEereit iyi»a Iwatinir BEOves, window Mwm- 



Miew eonpLcrs. Evtrythinff for the trailer. 
n^i. L iLluhtcftted catn%. lUc. 

Mitnvn, traileA PARTS CO. 



19030 Celntin« A*r„ 



Oeirpiti Mich 




CATCH FISH! 

□tin niwk «ic p-ien'c. nnwkrnt 
witii uur ckI Tbn > lhJ 

Steel W Its Tram. Sftrt P*l- 

■nt Liwr H«by brent etmiULeted ttut vl:«t u, fiib livn (!■« e< it l=1-- 
■pH Ei-tH im: the Ink the upper BEHh£ fe^-- hew JiVb m n ud cele □ bold that 
Inneli hist J fe>r Aite. Wrile Inr da*e^Up* ®F Trap*. Ilaoks. 

ml! -nltier ■»rtf | ’ i ivltleiL Wtlttn SubdIy C«.. J 5eiK Juni.U St. SI. Lmli. M®. 

i^AANON SUPPLY c 

Baj-^h Ltli — M i li Lirp r s p L -rf [ c iXk) i , FjmrBii, 

CEptfin, Sluwa, etr fend EOt for fpi dU' 

Isf. t* be rethemetj <xt MtJcr. 

ASH Sup-pSy Co-. tT?2 Iciier Si., lifti n g 
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HOT WATER 




From Any Electric Light Socket 

jVf ILLIOM y of Homca. Htort^i an4 ofhftes iev- 
llfl erywhero tiif.d Sf>EEH KIN'O— tilt new, 
amaiEinc Water If Rater— that heats water 
builinff hetpo faat it tnkr^ your breath a way, 

No inassr No waate of time or fuel [ JuEta 
aitnfi]c - "plug-in' 1 at any lip-volt lUrtit aocket 
“aad pn.’Jle . . . ja&t the amoiin t pfUot water 1 
you need for th* bath, for ehaving, for b- 
waahi n p. CHEAPER borauae yoa don't have to 
heftt paJlone when ytia m*cd only a few o □ arta, 

FASTER beiTauae the- in tonne wicctnc heat 
isfoea eiireetly into- the water. Sulla fimt on a 
CCuaecond domonatration. Small in *i?.n — (it* 
the pucketpORdy to carry. Anyone can sffotd it. 

SAMPLES lor AGENTS 

I WANT yoa bo know the almoat dnegiray 
besitifvjft art ion of this speedy wat^;t-|h(^pa finE , 
iuyention. Write quiek — a postcard wiJi th> — ■ 
far nsy SAMPLE OFFER that brines yoa art 
hH.umI Sample SPEED KIND for demonatra-' 
tion. Y OU cnn. make plan ty o f af my a^ent, 

HURRY! Bijr aeaaon Etartinp nuW. SPECO 
KtNC Mlvm the hot water problem wh^n fnr- 
naceg ehett down. Act quirt and I'll ehnsr you 
How to make the fastest money of year fife. 

Send No Money !- — Just yanr name. 

NU-WAr MFG. COMPANY 

Dipt. 162 WalntrtBldg. I D£S MOINES, IOWA 



60 -SECOND 

Demonstration 

&mam Hmetmes 



JUST SEND 
f--NAME--| 

W RITE rtrar name and ■ 
i DildresD in th e EriBFH Ln, " 

I CllD A mil LhJv eaupon | 
i.i r r^nd penny pnotcard * 

tea. » 



Name 



| Address ■ . . 

I City . . . . .. 




*bh un ■ c xcmriC FUN 

Dcviloti* kroner bqri y and alert mlnel. HflRMi-Sss. 
TSI-C ^PriUT-flU'Vl 0-ffiOhlOtUr folia nsword^l nre 
FOUlOOCd with ruMJvr TuittgruE. Alnntlnum c-'.wi ■ 
*h«i«i hfftVb AHHtar Our Be Luite foils are built 
bni-tl iiEsn*, 

'implftf Mt il f m ■ lri.ik mTiiif. Add fr|| Iititiutlinn 
b«rid«t, enly ll.Tti Hi HYPiltllt. ORDER NOW. 

ALL-ANItHICAli FENCEHS OUILO, D.h"TpM. U W. tlth SL, Knr Y*rti 




NEW KIND OF MAN'S 



fli* df* *enu?Ura Iq ratn’i (hvHil — C^.ej^ 

The Cliippewi CJlj>p*r. It Up* gq *nif j r 

a? in a "jtftY'- Aiti.1 ofl» 14 tke rijht ^ ^j\q O' 
time la get luW i dig aified ind. biglily 
praEubU ih.De Vjsirit s,& el your 
wiih 0il4 rit.1 4ilErf, ui-J t Guinplrtn .me alniai t 
J’SO ill le nl drtSu, work ind sooMi ihari. Rricei 
lii low u Si VB z piir. Free lO-n-ioad dzjn.:iii- 
■ irzhtir idli 3 jjcr»C':n , .!'jrt lif-C'jjb-ioa 

*br:+» nk* m*ck- 

Huiirieturrr 1 1 Izbli she ii J5 jein 
wiipii nleim.li J*ij ei^enenct n eeded, 

Wrd* fortempliic iilel bit ll'i lnc| 

MAIDN SHOE MANUFACYURINS CO. 

J>fpt, B-ib Cdifpe ■■ Fllll, iFlfenniin 



WORLD/ GREATE/T all around 



ElECfRK TOOC 



DRILLS — GRINDS — SANDS — SAWS 
POLISHES — SHARPENS — CARVES 

TTW MM WMIZ etecTBlC TOOL le lb* Inmdint power 
taiil nor ia&i|e. Not i driiniLD iji"tFanven.t but it rt.-.l rug-- 
*«•! tce/i. er,'.njljE ertwtive lor bu1.li power and l^ui i»io ii 
T. -rk. IJ.'ilj* cli'DUjrli. H lii' ii iron pfjl* id VI Been u<l • of cm 
Kr%ire' iiiiM'-.-a'Ui -.1 r-? ig.i.i on je-e'iri". 1-Ei.i illei arty iiLil*ti#i 
MetJLl^ WikiiSh- Atl-/i H- rhifCt- J U I.LC T* > L;''' 1 111-. Yjnt're LnnC 
[ , : ■ i ■ i ■ _ . i ! -n ■ lulh . J' l lug‘ kKlih . : >' pijr-kiib A.IJ uf I if. I LG s" i_- 1 
Chudk Hf i|irb c-Jipurili . hub l»i-..r m< lltiuii. i'lini-rlld. trip 
iHratted niiiV'r. 1 1Vi .rt.lb I '.I n riKli'l in UbU. STA.V IJ AR1T 
Ml) [>.' I . wi ili Nar'iiii! Sl^ei-'-l l.'^?';-n ijl| : I- i IT I ■ r ■.- :■ [ n'.i-r.-;ir irr, 




iriiv.'lv inlrniliniiiri'.'ihle. • Sw: In-trudurtWY' f J r»»v lor limited iLrun, «aly in. as. 

E* |> BT F Atre-w^ri' niitOt (Vj.lu« til- inrlndee eel- f[ iJriili. rnotintnd ] tj tnrli 
* ** & '*gr>nde _ . windirti diirn, cutting wIthI*. mouated br'iiih, qaiiilidit wheul. 
cnjyiar bm. etc. FlsBE with ei- h oiLtfii ordered W« p*y tnet.nAi;. 1ft ill. turd 



rvinc bin 

O. B. it 



d«Jr«d. U-OAY T»l*L-wWlONEY BACK GUARANI rr. 



Rpei;»i "i-Hpifbi I 1 ' >r i > r i r-: i- tuniti ica Sorsiiftl Speed .ind Mizifi £p-. cdl 
ohu outfit tinmi J <>0 ju-re-jaorie*) ordr fd.'ba eoujpLctc, wdUi Bxhie 

Paramount PrbBucfc* Cd„ D^pt. JA, 4B W«t 4&tft St., iNew foi* 
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To Maintain the Quality 
of Your Work — 

ATKINS saws 




• Using the wrong 
typt? oi Saw for the 
work is the mark of the 
beginner— ami usually 
means a bungled job. 
Good craftsmen learn 
that quality work carls 
for quality tools ’-and 
they have known 
Atkins Saws since 
IBS? as ,L tops +r in 
tooth design, handle 
balance, and edge- 
holding steel. Got the 
Work -at -Home Book r 
it's FREE. 



£.C. ATKINS AND COMPANY 
426 South Illinois Street 

tlLllaUdpDllS. Indian:! 







Tf cTli f 



f U<*. 

S 




l'lh'Mh 



WHEELS 



DOBKCTT 1 . •I'.vcI-'S'k! cb'I pnUisnl hy Ilf 

C'r^M.iK- of t |.r *ifl ■■ .1 -■ I. II i— ■■ T I SI OAT: TiJ 
.JnLE wthMltfl ahhlwrtc -• lull*. 1 rtlra I m u . >.■ 
an-d nmm w I*- “ Tm - l ' M " r0t * rj rfrf i roi't 

I’RiJanlUia tlaifcj llw Iriurcl with il- 

1 .! "Ii: r*:.I I bent-inn, SJ» l(r r i I. 7 -V' wicL Ii.vmI 
iT-L .■ Hif LlffL. hrf ™ b**l n' V I ' I 

lii r J |l,i load rnp. iilftf i ir ■■ l : .-n t- 

ji'W ri£9, turttinji r.iuJi-r.rrii. Iriiibi tr’wk", 

dull Irwla, boat iwllitw- Tood raJiit eta* f/z^air 
MPW |m !i fc-J* le+t rtf I- '-i-r,. r olrw 

Ji"; ■ ilto hil*ldir-P Illff-Li'l'f: nl'tl ;tk (,*r0 

d-.j Jftl ,.-.l V 11-11 fcatidfarf «*■ '•■ - 1 ’** •=*► 1 * ■- si. 

MUSSfl WlAW ffiCHiUGTS CO., 
«?*-* St, Clair CUMlaicrt, Ch i- 






J 





“Keep fi Jar or tube of 
Lucky Tiger Ointment hai 

Made tn allay Itching a ml B ami hr 
Feet — Cru * iy Seal pa — H i n % worm— 
Rectal Irritations — Primly lifat — 
Insist Bites— fit in^s— 'Itchy Scalp 
t rritfttion s — Ex tuma 11 y c a u 0 c iJ 
Pimples— S od the tare and su n bu rna* 

Ce# Hj-ar at yamrdrvg or Wc Hint* 
or /applicaiians 
at h&rber shop, 



ANTISEPTIC FOR 

Cron tac L — na in hanrfjuge or dreeing for 
simple Cuts, Weimda, &rnj ScruLuihL-s. 

CO P P Sic Tr'f! 1 Tube If ydi| (Ms'n il n0 name 
■■•tt D f y<mr drtiagtpt or bortwn\ 

LUCKY TIGER MFC. CO. 
Dept, 11 Kansas City, Me. 



(Continued from page 142A1 

Then, throughout a ships life from the 
time it is launched until it is withdrawn 
from service, it undergoes frequent in- 
spections, An annual inspection is held at 
which members of the steamboat inspec- 
tion service peer into boilers, examine the 
fire-fighting apparatus, and test all the 
machinery. Tail shafts are inspected at 
three-year intervals and special surveys 
may be made at four -year intervals. For 
these the ship must be drydocked so that 
the inspectors can examine the hull and 
rudder* Pistons and cylinders of the main 
and auxiliary engines are inspected and 
parts that are worn to certain limits have 
to be replaced before the ship can go to sea 
again* Special attention is paid to the elec- 
trical and emergency lighting systems, the 
telephone and engine room telegraph sys- 
terns, and the condition of alarm bells* A 
ship at sea must be prepared to meet any 
emergency. 

Or /] ' 1 r k 

What Your Nose Knows 

< Continued from ptw 2t&) 

the sense of taste, the stimulating material 
is in the mouth and we locate it there. 
Again, in smell the stimulating material 
is likewise in the cavity harboring the 
sense organ, but we do not think of it as 
being there. We project it into the exte- 
rior, to the object from which the odorous 
particles came. In this respect smell is like 
sight. Finally, there are only four taste 
qualities — salt, sweet, sour, bitter, and pos- 
sibly two others, alkalin and metallic^ 
whereas, there is no known limit to the 
number of odors which can be appreciated 
by the sense of smell." 

Our smelling equipment lies in the up- 
per region of the nasal cavity. No larger 
than a dime, it looks like a brownish- 
yellow patch and over this area are dis- 
tributed the fibers of the olfactory nerve. 
Leaving this membrane the nerves unite 
into trunk lines, making their way upward 
to the olfactory lobe in the brain, where 
the impulses are interpreted into percep- 
tions and stored in the memory* 

The average person can note the odor of 
camphor when it is diluted in proportion 
of one to 400,000 and with those having a 
highly developed sense of smell, the detec- 
tion of a millionth of a milligram of the 
vapors of many organic substances is possi- 
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ble. In some instances, however,, the Human 
nose’s performance is overshadowed by the 
olfactory organs of science,, Proof of this is 
furnished in their detection of insidious 
carbon monoxide. Here is a deadly gas: 
odorless, colorless, tasteless, and non- irri- 
tating. The Human nose is powerless in its 
presence but the laboratory -made instru- 
ments can discover as little as two and 
oner ha If parts of the toxic fumes in 100,000 
parts of air. 







f 



Smcffmg sample of grain to detect odor of 
srmcif or other defects 



Not only does a sense of smell help an 
animal to ferret out its food but also aids 
him in detecting enemies and friends* 

One researcher discovered each ant hill 
has a separate odor and if the inhabitants 
of one are placed into another they will be 
destroyed immediately. If, however, the 
home crew is deprived of its smelling 
equipment the visitors will be unharmed. 

With the exception of the greyhound, all 
dogs are nose animals. They smell every- 
thing with which they come in contact and 
their actions show they will not accept 
anyone until he has passed the nose test. 



CPopular Mechanics Magazine can furnish 
the name and address of the maker of, or 
dealer in, any article described in its pages. 
If you wish this information, write to the 
Bureau of Information, inclosing a stamped, 
self -addressed envelope. 




till you get a Barbasol Face 

Any May yon look at it, it makes Fen Fie. 
Everyone knows a Burba sot Eure means 
u smooth, fresh, youthful looking skin* 
So here's something worth remember* 
ing: Every lime yon shave with a prepa- 
ration that contains harsh irritant!*, it 
stands lit reason your fare coarsens and 
ages before its lime, Not with 
itarbasoi! No I only docs Burbasoi com 
tain no harsh irritants — it actually 
brings you fa eo to fare with real benefi- 
ts aL oils that Footin' your skin, leave it 
feeling soft and- revitalized — protected 
against harsh winter winds, 

VS hat's more, Bur ha sol makes a pleas- 
ure out of the daily shaving chore. 
Quicker. Slicker. Just wet your fare, put 
on Uitrbasol, net your razor — ami shave, 
A closer shave, no half-cut stubble. Try 
it for ten days to convince yourself. 

The large lube, S5f. The giant tube, 
5©£; the oversize* convenient jar, 75£. 
Try Burba so I Blades, too* Seal pel- a harp, 
and only J o£ for five. 




N& Brush ■ No lather ■ No Rub-In 



Whm writing te ndvertinera plea sr tMerUion Popular Mechanics 



146 A 



POPULAR MECHANICS ADVERTISING SECTION 










GRANDFATHER S CLOCK, LOWER PRICED 

Our n**mt Dlhnniiit in unhtiid □ E ,rlu far j Iditlili.l MfHt- 
ductlon nr * rial vrmillalln'r h i Cl«h. inp r nfiiin trikt, 

Llhv plctur*. Shipped Knitll Dl^ii. CteVprt* do.ignrif Elljf 
Id ititmbHk Otbin <r*n chiaiwr. fUm Ik, FHEE. 

AMERICAN CHIME CLOCK CO. 

167S Ruflntr St. (THaNi-h^ JS7t.> Philadelphia. Pa. 

YOU’LL LIKE RESILVERING MIRRORS, 
REFINISHING 

Fluted orfii’lp.id Autupart?, Reflectors, T ublcu, ar&. M a kins 
f” 3 j i pprd Ginas N uun e Fl a ten. icr ns, E * perience L nneccpsary . 
Write. SPRINKLE, Plater, 129, MftHen, Indiana 



Vrfriin writing pirn nr mention Popular Mechanics 



EXTRA S$L* 

SPARE TIME 



I rLtjrheoJ*. Clumfire, IhBllimd*. r-Ardn. Matin* tnjnr BIO, 

„S,, r »rJ m nl. PrtiNTiMG PRESS BAH&AIN5 

SUi T TpM ind flimplfri. Iwnwl pfffewi, rnLulo*- 

PEfFFER th, 3 -D, fl CvfuffiMlI St.,, Newark, N- J- 



That Is uTmt hundmtB urn saying 
a bant 1 l ie FuLey Kh'er.t-aKt’i’]] Laati NIlj^lt 
business. J. I^Veri, N. Y , made up to lll|4.M 
ii ihrcli (Hear pnjfli l^t urustiii, J, W. Andcremi, TcJfrfl, be- 
[rtrla liuchraslrii: lnu;lne&a fur cat’ll of last [J yearn. 



No Canvassing Necessary 

Fn Irjr Klivlrplcrpn, Lanrct .Mmecr S h.’i rpi-i i ur turn's eut. Iierfirt 
rnipii f|« | rkly fliui im Cjti^rlciirir i'(MN>n|. 

Stmi'ly put Ihc mowtr in Ihc machine a-iVl |um 
■ in the jmwflf. guinur k patent si ?< lavni nurWH 

furtwies. Stuin>#nn Jill site* and type* in i r, nr 
20 tniiuitts. You [yt-L S I ,uo cr more for wii Juki. 



FOLEY MFG, CO, 



207-4 Foley flkfg.. 

HflinncipoNi, lA inn. 

Strict Fpsc pfjm pnrf SpKiltl Offer on Fairy 

l-iiwn Munver Sliurp<Mirc. 

N*T1W 

Adiln - '!. , ......... .... 



Special 

Offer: 



Atlarhment for 
srrinflinu 
1 1 u c. e h ti I. 
hnlV?i, etc.., 
FREE With 
Fnlry L a w n 



He^cr 

ennrf. 

caupnii 



SI -leir 11 
S r n d 
loflaj', 



Get i'frtdy now Ear 3 
beautiful , , , Sp a r k - 
liotj grftcn , . + weed- 

ireu lawn. Write fer 
your copy of LAWN CARE. It will 
guide you in preparing a lawn of 
lasting beauty . , . Mr. C. J, Hamil- 
ton, Society for Savings, CUvs- 
land, saya, “Have learned more 
from J Lawn Care* than I have ab- 
sorbed in the previous SO year’s. 1 " 
You will find the solution to your 
problem in LAWN CARE . . . Send 
for your copy . . . it'l PtHi 

f>* Mr SCOTT and SONS COMPANY 

IS Main Street Marysville. Ohio 

/ 



SCOTTS SEED W*. BEilKlfUL UVfflS/ 






INVENTED 

Omtiduf/ 



COOK and HEAT ' Without Coa 

V\ or Wood 



In Tour Prsisnl Slim w Furnace — 

HQTTF.R — \o nriitJarry, 

[>l rt o r A she* — M ore H ret 

Quick at SMALL COST. 

OVER 40,000 SOLD 

liraia any oil burner ever boi ten out Tor low 

eoyt, [H^rfedt wrrfDfminrt. Buena cheap Oil 

a new way, without prH-Kcnerattus or dluE- 
d1nn up. Qulrlt interna.' hnat hy Simple 
Turn of Valve. 



AGENTS 
S a l« men 

BIG MONEY 

T. Silver ■flL-r:'"r-r*n 
.1i.,:.-, CJ f "In HE AT 
Kl.VCiS Indore tf>i* 
JFair FBmpJn 

fltEF la 

Sir .n! Mrrrr Wldl* un 
now toa 1 j f rr.^' ufler. 



30 DAYS' TRIAL 

Prove its efficiency, 

conven lenet urtrl cea- 
nomlaii operation. 

Write ImmcifiAl&lY lor 

FREE BURNER 
OFFEFITG AGENTS 

h *lus will Wtkfl cji.leL (Hi Pfrt 14 W ho* to emits 

UNITED FACTORIES, B-351+ Factory Bldfl., Kama* City, Mo- 



Quick HEAT At 
Turn of Valve f 



BUILD YOUR OWN AG, GENERATORS! 

You noav can tmy all pi.irei yearly for assembly te chunire uM Sis vail 
am* iU^j ietiitH>rn to ]1n v»h AC Afjki! t-xlm money at hDino bill ki- 
lns 1 1 Kill ylatirs, J5rmi Bow fur cut ales of paiti, 

CARMI TRANSFORMER WORKS J?,S , I , ^£: 

This Business 
in Your 
Spare 
Time 
Home 






s*n 



Sight 



GASH IN 



ICK 



£ImmO 

GENUINE LEATHER TIES 

4-in-HnnO" a^-0 n-nw-s, foe Men ami Ilnyrt. DeAUllful pat- 

imi* nasrt etnora. I.oott 1.IKB SIMC Won't wfliikt’. 
ttflr litdenBUely, Ci™ncid wlifi a dsi«n L 7 ict.li. Dlyr pnll^i 
runeat unk'TH. NO splr-s ability himled, pi" loiuleT In 
ncrktLd sn.lthv. Mrnd 50 tent* (or -uonplc kit. Ittrurma. 
tlan frtt, 

CENTURY TIE CO, Mlr*„ 

fOnitfiiialor* of Leather T*cs) 



Amazing new 
Seftl-Suep method, 
anyone ran un?, Applied to 
inner maatsury wall and flocr purfBrpn ; 
no dijcFinjf. Guaranteed pern] an enily effective. 



Watcrprool 
Yoaf Own! 
Save up to 
$100 to $150 



_ _ Agents 

write (or unusual Burnings opport unity, Deiails 1 ’liHH. 

Notional Seal -Seep Co., Dept, 292 „ Cincinnati, 0 . 



TRAILER PARTS CATALOG 



We'll MVpywumiHitTOli-TflItlw, sprlnflrq, Whn'ls, 

temple rs-, wiudtKVH. niuks, wahrr irumgiK-, bCa-ltcii. 
rr-FrljcrralnT, heflp, lii mpK-, in* hi,' and. uut, d V 
lamp*. riiTLifiwpc, pifkis — ewrythin f, ripwmt 

(tiKcmriC EV nififR. Dtl ■ b I ii >>E ['EaUf, * Inrtnw 
tjfliur, |0(7. 

NATIONAL THAlLEfi EQ1MPNIENT CO. 
D-ppt. prli. ?U W. WhcaEuJn Ace„ fllilwaukc«. W| Et 





* 
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Davy Jones 1 Treasure Chest 

(ContintJ td fsrOIrn page 191 > 

amounts of material having fallen off one 
wall* Currents of water flow along the can- 
yons, some at speeds of half a knot, and 
the currents reverse themselves every few 
hours. Currents in the canyons are meas- 
ured with a device that consists of fa3i 
blades like those of an anemometer, a 
counter, vanes to keep the current meter 
pointed in the right direction, and a regis- 
tering compass that records the direction 
the meter points* 

There are a dozen or more volcanic 
mountains submerged off the California 
coast. Recently Dr. Shepard confirmed the 




BUYS TIRES WITH 
WHATHE SAVES ON 



AUTO INSURANCE 

Motorists Save THOUSANDS through 
ALLSTATE INSURANCE COMPANY 

Wwk* repair?, boy tires or ] Frenis on tour aavinpB— as other? 
say they l|d by tn&urlnp in ALLSTATE. 

EASY PAYMENTS 

All Fwim flf Covtngt — Prompt Claim S*<v|cp 

This company, orjftLtvizod bjr St-ars, Roebuck and Lki.. la 
lEiilefn-niJi tu jixir| (if mts Bodi ly In j □ ry of I J rnperty Damuice L5 r& 1J“ 
liy r Cull jj1(3h. f ire. Theft. Glass 1 >^jti ilic^ ami other protection if 
rates autMtentinJly Iriwer than most old line atork Ihiiumncii 
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Oil l veil half o Wtift at Sra in the open Pacific 
off the Coast of California 

volcanic nature of a large mountain about 
150 miles off Santa Barbara, Known as 
San Juan mountain, the submerged peak 
rises 10,000 feet above its surroundings* In 
mass and area covered, It compares quite 
closely with Mt. Shasta* It has a typical 
crater-like depression in its summit and 
Dr* Shepard dredged samples of hard* ba- 
saltic lava from its slopes. There is no way 
of telling whether San Juan mountain still 
erupts intermittently although there is 
evidence that it has been active in historic 
times* Other large volcanoes have been 
charted off the entrance of the Golden 
Gate and eighty miles southwest of Carmel. 

1 Continued to jia^c 14SA1 
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i Ml -with SW3 llluktralltnt In DpIdt »nt far Liic. J.inJ.i nt.ip ■ n 

p.LT. n tinl» vt II. Od tit h.iift. 
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{ CouiitiLti-d from p^irc J47A> 

Few people have ever visited the sub- 
sea regions except investigators who de- 
scend in diving machines or bathyspheres. 
Exploration must be conducted from the 
decks of ships. The most valuable tool of 
the explorers is the fathometer* This in- 
strument measures the depth of the water 
by counting the seconds required for o 
sound wave starting at the surface to 
bounce back after it hits bottom. For ac- 
curate measuring of such features as can- 
yon walls the lead line is still used, since 
'he fathometer measures the distance from 
i he surface to the nearest ground instead 
of the vertical distance under the ship to 
the bottom, 

A ‘‘snapper/* an instrument with clam- 
shell jaws that automatically bite into the 
sediment the instant they touch ( is low- 
ered to the bottom when small samples are 
desired. A deep-sea dredge consisting of a 
round steel tub or crate made of steel slats 
with an open end* is dragged along the 
bottom for gathering specimens of rock. 
An ingenious device also has been devel- 
oped for taking cores as deep as eleven feet 
below the surface. The coring tube* with a 
640-pound streamlined weight* is dropped 
to the bottom at a speed of fifteen miles 
per hour* plunging into the sediment and 
automatically closing. 

Hocks and mud are not the only things 
the dredges and samplers bring up. Bones 
of prehistoric animals, porous chunks of 
manganese, hones from the ears of whales* 
old oar locks, metal buttons* waterlogged 
wood and fossil sheds are some of the 
things retrieved. Working in shallow 
depths of less than 400 feet, the dredges 
bring up quantities of sponges, beautiful 
deep-sea ferns, fans* and bushes, as w f ell 
as strange kinds of starfish and sea urchins. 

It will be a long time before the explor- 
ers learn all they would like Lo know about 
the bottom of the sea. “If you should make 
a few flights across the United States in an 
airship after dark, dropping a line now 
and then to snag samples of the rock and 
dirt* you would hardly expect to obtain a 
very complete knowledge of the surface**' 
Dr. Shepard remarks. “That* essentially, is 
what we are doing in exploring the sea 
bottom. In spite of this handicap we are 
obtaining a pretty good picture of what 
the submarine terrain and geology are 
like.” 
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Try it yourself end see. You can do really expert 
sand ins in one-tenth the thine — with one-tenth the 
effort. If a electrically driven by « powerful, precision- 
marie motor. The endleM abrasive belt sands with a 
clean, straight stroke, with the grain. There will be 
no scratches, rough spots or swirls on your sanding 
jobs. You can work on rounded surfaces, bath con- 
cave and convex. You'll like the way it sands on wood, 
metal, wall board, elate, plastics, marble, etc- You 
can remove paint and chip off rust quickly and easily* 
It will help you on home jobs or in your business* 
Gui Id Sander plugs into any socket, AC or DC. 
Weighs only nine pounds. Backed by wnffen 
guarantee. Try it with your own hands at your hard* 
ware dealer's or write us far full details. 
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Riding the Iron Cavalry 
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of Caterpillar treads, the barks of exhausts 
and the trek begins. From above comes the 
drone of three observation planes — the 
brigade's eyes on the road and in battle. 
In operating the combat car. you sit well 
forward and peer out a small slot while 
steering by means of two sticks* one in 
either hand for each track. Handle them 
lightly or you'll land in a ditch. Oil the 
road, the need for a crash helmet may not 
be as apparent as in maneuvers over rough 
terrain when the “tank” takes an occasion™ 
al dive into a gulley. 

Mile after mile you move with speed and 
precision. From the air-corps squadron, 
the commanding officer learns of any 
breakdowns by radio or message. Before 
dropping the latter, the air crew places it 
in a weighted sack to which is affixed an 
orange streamer about six feet long. Then, 
dipping low, the plane drops ii near the 
command scout car where a soldier on a 
motorcycle picks it up with a stick, trans- 
ferring it to the commander in the same 
manner. He in turn can relay orders to the 
ti j oop officer over the command network. 

During a day T s run the line may be 
strung out over thirty -five miles and sev- 
eral plans are used to close up gaps. For 
instance, you may receive a general order 
that at ten o'clock the brigade is going to 
make a twenty -minute stop and £| all units 
I will close to normal distances,” Headquar- 
ters uses a check system to keep informed 
on the condition of the column. Check 
points such as bridges or landmarks are 
determined in advance. As each group 
passes this point, word is sent to the com- 
mand ear by radio. Reports from all units 
are graphed on coordinate paper and by 
checking with the speed at which the line 
is moving, the commanding officer can tell 
where the gaps arc. If an armored, scout 
or combat car breaks down, it will be 
picked up by the ordnance company bring- 
ing up the column rear, but if the crippled 
vehicle is a truck, station wagon, motor- 
cycle or passenger car, the towing facilities 
of the quartermaster corps arc used. 

Seventy-five two-way radios are scat- 
tered throughout the brigade. Tubes fitted 
with snubbers to withstand shock are in 
the radio sets, said to be 300 times more 
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sensitive than the average car radio. Three 
command cars are the focal points for all 
the communications going out over the 
different networks set up within the bri- 
gade. A phonetic style is used in giving 
call letters, Brigade Station Q. M. No. 8 on 
the air is t “Queen- Mike- Eight” or Plane 
EC5 is “Easy- Cost -Five. 11 

Coded messages are not used very ex- 
tensively. Even in engagements, commu- 
nications are sent in the clear when the 
information is not of particular benefit to 
hostile forces or when the action is to be 
executed before the enemy can take ad- 
vantage of the information. 

Grimy from exhaust fumes and hours of 
dust eating, you climb out of the combat 
car and slip into fatigue clothes as soon as 
the iron cavalry stops for the night. In the 
traditional manner of a cavalryman who 
provides for his horse's comfort first, you 
start cleaning and checking the tank with 
the other members of the crew. Naturally, 
maintenance is the lifeblood of the mobile 
force. Asa precaution against road delays, 
rigid daily inspection of machines is held. 

If you are a car commander, you have a 
trip ticket you must fill out and submit at 
the end of the run. On this tally you make 
a record of fuel, oil, lights and batteries. 
Additional spaces are provided to mark 
down trouble. Minor repairs you do your- 
self but where the job is more complex the 
troop's repair crew get a call. If they are 
not equipped to handle it, the job is turned 
over to regimental maintenance. 

Welding ouffits T lathes, milling machines, 
power saws and electric drills are a part of 
the three portable shops of the ordnance 
corps. There is a portable light plant, too, 
so repair crews may work after dark. The 
towing trucks can lift nine-*ton combat cars 
without difficulty. More than fifty tons of 
spare parts are taken along on cross-court- 
try trips. The maintenance men are top- 
notch mechanics, having been put through 
a technical course by the army. 

But don't get the idea the mechanized 
cavalry is going to supplant the horse 
troops. According to Lieut. Col, John F. 
Davis, training officer of the brigade, the 
horse troops and the iron cavalry augment 
and supplement one another. “Each has its 
own sphere of action/ 1 he explains. “The 
job of the iron cavalry in a battle would be 




What Have You Got to Fix? 



Even if you're ail thumbs you can do a fine job of re- 
pairing quickly— 




hole* in tile broken chairs 

la<p>e canters ugly nicks 

crack a screw hole* 

loose drawer pulls 

with this canned wood that handles like soft 
putty and quickly hardens into wood. You can 
paint it. carve it— drive nails and screws into it— It’s 
wonderful. It's PLASTIC WOOD. 

Try it. Results will surprise 
you. Paint, hardware. 100 
stores sell PLASTIC 
WOOD in lOd and 25p 
tubes, 350 cans. 



PLASTIC 




^3-IN-ONE OIL 
KEEPS GOOD 

TOOLS’ 





For cleaning aod oiling tools, for adding 
smoothness and EiH-trd tn ^ctfem points 
of braces, always use S-ln-One Oil. Its 
''tri pic-action” cleans, oil 3. prevents rust. 
At harchv are, drug* grocery and 10 f stores. 
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iL j tjL 'L Campur. LverifJujj' caic, 31*1 

SdS.T-i .... »S4.75 

#41.1 ut tn s 1-1 EIL1. ZEISli IKON SPKKD 
IiErKltl I.LO. i >* mi, I'url KuLsi Te^ar 
FM. IS f 1 1 « T«r hull flUi-s iisij : lm hli.1 
pi m t ■ i.'1'Ut Ll*f flifi?, Jl $79.50 

Kntrllci Ucflfl— PrltU Yn'iii 1:3.5 Ictrl tteipM^trilor. Mat 

K.“i^ Vuli j- — E njrli Ml! rtliJL 
— Ncir*r tVfl.TJ huir — i ri j. zlci i I liftldtr; 

New Brim I'cnm — H f.T I it aliens on 
F:3.5 locu, Proptor II |luiLtcr„ .......... 

BASS CAMERA COMPANY 
173 W. Madden St, Dept, P Chicago* III, 



Equip Brail CT, M I llHTf t 

ear, ^Le. TrUtt cur Oljt 1 
»h«ll ftii4 HalEotin 

GO 0 DRI C H GOO DTCfl If FIR tSTOHt 

Jit lujwi'At Ci|f IVc rpenati in wlieel isclS, 
»nnlHV, mirttirn. i‘Ui, St'cni 1 E»r fc*r valuable pLniv» 
.and Helpful tirnsK; fta 1 1 = fjn-l J no t:-r IMDtf hac-b 

HILO -UR- OWN* DEVICES. 5317 L*ki\ lit . EU'pt. AS. CHICAGO, ILL, 
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This lack of moisture leads the desert 
vegetation to unusual ways of collecting 
and retaining water. Some shrubs keep 
alive by shedding their leaves; others have 
no leaves, and in some species the leaves 
are reduced to scales. Some of the cacti 
have shallo%v, pulpy root systems that 
greedily absorb water during a rain for use 
in the long dry months. Most desert shrubs 
have extremely long roots, a twenty-six- 
inch salt bush, for instance, having roots 
that extend downward as much as twenty 
feet. Wild life is abundant, ranging from 
big-horn mountain sheep in the high 
ranges to coyotes, lizards , side-winder rat- 
tlesnakes, kit foxes and birds. Even tiny 
fish are found in some of the salty pools. 

Since it was first discovered the valley 
area has been shunned by all except the 
native Shoshone Indians and hopeful pros- 
pectors. Even the Indians move into the 
near-by mountains during the summer. 
The prospectors who first went into the 
region followed Indian trails, chipping at 
likely looking ledges on the way. Some 
made fortunes while others, after finding 
rich veins, became so confused on their 
parched journeys back to civilization that 
they were unable to relocate their finds. 
Many so-called lost mines are in the re- 
gion and some are still sought today. 

No one has ever found the “Lost Gun- 
sight” since its original discoverer broke 
large chunks of almost pure silver from a 
deposit in the Panammt adjacent to Death 

4 Continued to page 15GA) 
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to strike a quick, hard blow and get away 
fast. In a pinch, we might even take and 
hold a position and defend it against en- 
emy counterattacks. In proportion to its 
size, our brigade has a power of fire excell- 
ing any other branch of the army.” 

For certain types of reconnaissance, it is 
pointed out* the horse troops are unsur- 
passed, and will never have to take a back 
seat to airplanes or machines of any kind. 
No matter what the fashions in war may 
be t the iron-horse troops and the regular- 
horse troops, according to Major General 
John K. Herr, chief of cavalry, can be 
counted on to form a strong, hard hitting, 
independent combat force. 



ul 7 >l^ 

Taming Death Valley 
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RADIO 
CATALOG 



GREATER 

VALUES! 
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&V&UJ tiling ACrid on time pay mentAl 

MONTGOMERY WARD 
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Get Your SHAW At 
LOW FACTORY PRICE! 

Tffi n powerful big bargain, because all middlemen^ profits are 
X eliminated. And It's* a great time, labor and money saver for farms, 
ranches* truck gardens* nurseries, orchards, poultry ranches and es- 
tates T be Shaw DU -ALL plows, discs, harrows, furrows, seiulfl, culti- 
vates, Uarvtitfta, mows, raktt-i, i tits tail weeds 
and hauls. Runs washing machines, feed grind- 
ers, corn shell ers, stiWB, concrete mixers, 
pumps, lathes and nearly all belt machinery. 

Does deep moldboard plowing and other heavy 
work, Boy or woman can operate easily. 

AIR TIRES or steel wheels. Four models Q to 5 H.P. 

!i H.P, model available with either single or twin cyl- 
inder engine, 

10- DAY TRIAL OFFER— Try the DU- ALL on your 
own work for 10 days without risk. MAIL COU- 
PON TODAY for details of this generous offer. 

DOW FACTORY PRICES and FREE CATALOG. 



SPECTACULAR SHAW FEATURES! 



Aiito-li.ke.gear shift— 3 speeds 
forward and reverse. Speeded 
to order 0 speeds forward 
. . . Ik to ITa miles per hour. 
Popular new power turn en- 
ables DU-ALL to turn in its 
tracks, Powerful \ cycle 
Itirijzvs and Stratton motor. 
A i r-e noled , n a water tut reet-e. 



Runs on si)] in e or kerosene. 
DL T -ALL lia-H I.ljuI control; 
flexible plow hitch: cbnvmal- 
euL jiffy hilches; air rtea tier; 
gauge wlieel tea regulate eid- 
ttviitirlg depth; and a com- 
plete line of too Li. Write for 
complete details now'! 



THESHAW MANUFACTURING COMPANY 

4m Front St.* GiUsfaurg, Kam. ; I 3 GG W. Jjutl St.. New 
VflrR, N, V.; 5 B l £ G Mfignnlin Avc„ Chicago 111.; 

North 4 th 3 t, CoIuieIjifs, Ohio 



AGENTS and dealer* — 
Libeul ni-iiJroB It loti for 
■niniCtdcfl men. Alall rou- 
|jnn for low pi-Sets, dLa - 
L-t?l2E1 c H U2Lll N-llilj r 



New oG-pagg catalog con- 
taliLH action photos of DU- 
AETj on the job. Pictures 
and describes Various mod- 
els, attachments and tool:-* 
Quotes low factory price. 
Tells what u^era say. Mall 
coupon now! .See hnw you 
can increase profits, save 
money, time and labor. Get 
our generous l!)-dav trial 
offer. 



ATTACHMENT 



A new development— scien- 
tifically designed to throw 
op- i iioc'B weight forward, 

uLvLng m r -AU more trtie- 
i ;■ -m and power. Tractor with 
th lr- equipment, guided by 
■ t e e r E n £ Wheel, turns 
abruptly by aid or foot 
brake*. Has flexible plow 
hitch* 



| THE SHAW MFC, CO. I AddfttB ntareit ofllrcj 4502 Front St,, Galesburg, Kan*. ; I30G W. 42ftd I 
| St.. New York, N, V.; 5B12G Magnolia Ave., Chip^rjo, 111,: tlfifiG Ns. 4th St., CulumCiLis. Ohio 

2 iiend FREE Infurmatliui at once a Until ths Kbutv DU- ALL, TPu'lur a* clL^tsr4 below. 



□ FREE tun*, 
ami 10-DAY 



LOW FA mm V PfilCE 
TRIAL. OFFLH, 



□ Liberal propnMStloii 
agents amt ili-jlffi. 
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Handy ...Automatic 

JUSTRITE 

BLO-TORCH 



Intents Flams , . . Easy to Handle 
Operates at Lees than l< per Haurl 

Here's a torch that’s “tops" in every way I 
Handy — easy to carry — small enough to get 
into tight places. Automatic — no pumps 
or complicated pressure control ^ to adtust. 
Single regulating valve controls flame. An 
ideal tool for metal cruft-men* elec- 
tricians* mechanics and plum hers. 
Duci a real job at Sow cost! 



NO PUMPS— ONLY 
MOVING PART! 



Only 



fVta.Torrh -unit 
iilhitul enldur. 

^i'^-SUS 



101 USES/ 

0 Me r y cur Juatrite Blc ‘Torch 
today— yotl'll And hunrlrcdacf 
UKjforit EtrcHenl fur Wufk- 

1 nit :md ttftLp t*r in b metal, 
burning off pnN, bending 

atan.meir.Lnjj'^lue, 

, rjt fisflt'ri . -Tim II til a ck - 

>ol it)\ i njr operations .must 
all Boldcrinjf wcrK, and » 
host of Other jabs around 
itiop. farm or home. |K30% 
sal isfacthi n (ffuaran teed — 
10-day moh«y- b«?K tri-ni. 
See st ns your dealer"*, or 
order direct. Shinned 
either postpaid sr C.U-D. 



FREE 

SOLDER 

«ni| la idklwmir 
b™ jujJnt* j(*if k«l 
riti ■ ■ ti p. I !> t 
Torch. C:*ftv*rt* 
IfLo-Ti.frti auiu nlf- 

h i:n 1 *rj £ (in I i!fl libi 

fi : r ii I — T4D frfl Har’d 
b liy WlIKTU— nul ill. 
|1« |L ,1 □ h t on a ii y 
L-rlirr n< l.tai, 

tirdnl JuilTJ iwwl 



JUSTRITE MANUFACTURING CO. 
2091 Soulhport Avenue, Chicago, 1 llinots 
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Valley, The discoverer still had the speci- 
mens in his pocket when he stumbled into 
a desert town after a heartbreaking jour- 
ney across the hills, but he could not lo- 
cate the spot after he had recovered his 
health. 

Most mining men today think the fa- 
mous ‘’Lost Brcyfogle" for which hundreds 
raked the hills east of Death Valley late in, 
the last century has since been found and 
worked to depletion by a group of miners 
who did not realize they had re -discovered 
the famous vein, At least, specimens of 
ore from a rich but small deposit of gold 



Get into something for yourself where 
vour income is practically unlimited — 
the AMERICAN ELECTRIC METHOD 
of floor surfacing gives you that oppor- 
tunity, Large profits — work easy to 
get — no previous experience neces- 
sary. Start with as little as £75 
in this tried and proven money - 
ranking biiain^ Write quickly — no 
L’ust or I'jhli^Alion. 



Surfacing Machine Co. 

523 Sauth Si* Clair Street * Toledo, Ohio 



Mountain vietif ch.to.ss Death V-a Itey, uthtfh it 140 
mites long ond four to sixteen mirJ*£ utide 

in a canyon overlooking Death Valley 
proved to be identical with the specimens 
thirst -tormented James Breyfogle had in 
his pocket when he was rescued from the 
desert in 1863. The most famous lost mine 
of all, the "Lost Peg -Leg," some mining 
men believe, was re- discovered by Pete 
Aguerreberry in 1905 in the Panamints a 
mile above Death Valley. The ' Lost Peg- 
Leg 11 has claimed the lives of many search- 
ers since 1853, mostly in the Colorado des- 
ert 100 miles south of Death Valley, The 
twin or triple buttes on which Peg-Leg 
Smith made his rich discovery have never 
been located in that area, but Aguerre- 
berry’s find, of similar rich ore, was made 

(Continued to 1S9A) 



ACETYLENE WELDING GENERATORS 

- Latest type $25.00 — 

JOHNSON GENERATOR CO., Brookfield, Missouri 



CLAMPS 

You. ran h«i rjHic, On. I mIrv* fan rfl by ' 1 -Jib 

■nvdlurrr tool" in ir. -iv. ]jl ?..ji veur ciniiifrf must 
btriikL The bait rfip or c|*rr,Lti* < n,n rudu j«iati«r «1- 
up*, .‘ii, rum l.... , jr-i of p^Lntik: it** work, "J 7.n1 I* nhy 
mdlUltry Ilb* Hindu nttrrH i,i| ,J Jure? liK* " er.Jii.pl — 
j£f>«iidii.l» If- liTf IjllLd 1 , *■ ! ■ rn( Ie|*« c-ii and Ihidill'iit. 

1 L_i rd by "Th* Cliuiii t'lfllfit," 

ADJUSTABLE CLAMP CO. 

*'The Clamp Fvtks" 

m N. At Mi rid AMI , c^ma. U.S.A. 

t'wir Mbiialurw — 
n tvjrt*— ]'■ \0 
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POWER FEEDS 4 WAYS 





POWER CROSS FEED 
Standard Equipment 
1*1 ns Alt Other 
Modern Features 



iSuinc* said it couldn't hi- done — bill Alias 
engineers proved it could, by developing the 
new Atlas 10 inch F-Serms Lathes. Now, for 
the first time, you can have a low cost pre- 
cision lathe with instantly reversible 
automatic power cross feed and power 
tongitu (final feeds as standard equipment. 

Also furnished nt no extra cowt are all these i 
modem features; Complete V-bcU drive, quirk- 
changa eouiLtersIuifiA, compact controls, preeiMon.- 
Bjound heel ways, custom- built spindle bearing*, 
back-Kdared power for heavy jobs, wiile srmw- 
rntting range, and many others. Two styles of 
countershaft are available — -the horizontal type 
(complete as shown lc.** motor) at $ 104,75, or the 
vertical model at $90.75. 

Ask your dealer about this remarkable new 
hit he. its smooth operation and tremendous 
cutting power. Write for the new Catalog aho wing 
other models from £5£hoU up, 

ATLAS PRESS CO. 



Ah Allan fjxttFmhly line — one of Ihc many errmipfes 
»/ MQiii'fH production method# if.al r^nirtf .4/fris la 
tfir i' i/au mutt- fur yvur money in trhop equipment. 

Send for FREE Catalog 

Skilled machinists a- well 
as home craftsmen arc 
a maned at the unusual 
values In the now I ■ > r j ■: • 

Atlas machine tools, Term 
payments aro rasHy nr- 
ranged if desired. If you 
use machine tools in 
your business or homo, 
he sure to send this 
coupon lodav for the 
193U Atlas Catalog. 

ATLAS PRESS CO., 

I 241 R + Pltchor St., Kalamazoo, Mich. 

Kindly Bend me your 193!) Catullus'. I am interested 
:| ini □ New HI" Met.iil bathes □ New H" Met si Luthf 
L3 New 7' Shaper Drill Prcucs , Arbor Presses 
□ Wood I tithes. 





LATHES * DRILL PRESSES • ARBOR PRESSES • SHAPERS 



Name . 

Address 

City and rjtate. 



24) N. PITCHER ST. 



KALAMAZOO, MICH. 



Niyv V6HK eHILilOzLM+Ifl 

W- 42nd St. 113 H. Third St. 

CHICAGO 

3 5 E. Airtfr at Watuih 



When tcri'fiTig to ad uerf friers yfonse me+them Popular Mechanics 
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ANYONE C 



LIKE AN EXPERT. . - 
WITHOUT A LESSON 

Imagltiel A real musical Lnsirumeiit swing bands 
use — dial costs so Utile everybody can have one. 
Even U you can'l tead a note you should be play- 
ing the latest hits in a short lime. Endorsed by 
music teachers as the ideal pre-band instrument. 
Featured at dealers eveiywhere^-Dr order direct. 
We'll mail a ToneUe complete with easy instruc- 
tion melody chad anywhere in the u. 5. upon 
receipt of SL 

TONETTE COMPANY, o*pt, p w-z 

H Ent Aditm Stmt, Chic*!* 



%\ 



7W 




FREE 

WHOLESALE 
CATALOG 

Shows 4000 Wurld 
W ide Bar gains, 26 1> 
page* of iliK Values. 

15 selling ptans. 

This fascinating 
tiook of [ift'uilutii- 
iy in FREE to Bales- 
men. deEilers, etc* 

Write for a copy 
today, 

GUV’NOR 

PENS & PENCILS 

No. Rj im Plunder filer fountain pen. Fills 
and empties tn one operation. Filled with non- 
tarnishing, size 4 durluin i — 

point. Transparent bar- [I'llOTC VUII 

rel shows when ta refill. | vUm I w TvU 
An astounding value, of- 
fered at a price so you 
can make a loan pro fit. 

Jet hi ark color. 

Sample 13* Bozen Si. 40 I 

Gross $16.70 




Ku, RIGS Mechanical pen- . A. 
riil to match above pen, I 
Hast repel &m\ impel movement. | 

Compartment for lends. 

Sample Sc D««n 90* , 

Gres* $10.60 ; 

Ha. E3QA hi |E In. quick slime eU-ulric Blmrer. Feature?: pterlftlon 
rooter; operate? an A, C, ; rkirome pitied head Compart with 
hiRh priced plcrlrlc Shiner pcrfuriHkiirf, Ready In oistrate. 
(Sides con turns S"ic per lOOQh 

Sample 93c Dozen 90e ear li 6 Per, 95 1 each 

12-3« MAIN ST* 
LC CENTER, MINN, 



S P O R S CO 



When Writing pieaac 'mention Popular Mechanic* 




Renew' old buildings, Make new c< 
manent pad attractive. Plastic 
proofed. It fusses with any mnsnnT 
cracks* It cun be applied in any 
colors. Fully proven by over IS years 
ail coGditium mu! every clltmite. 

OFFERS BIG EARNINGS 
Ownrn ererywIifiTB want In enhance present 
value?. With i hi 8 nmu-htiw you tun supply 
this Ids waiting market With pemiurn’M 
CalnrcrPle at amulnxl* low east, Opera- 
tors report p« 1 nr niul up «<?. ft. 

and aril up in 7c. Smne Man* paid for 

[heir fflfljLpmenl from first few Jabs. Ma- 
chine cupatlL; up rti I .non eq. ft. per hour. 
CM the fort*. Scn.1 r-r*r the Model. ’Proven 
HuiSpcr? Opportunity.'" WWle today, ll 
li IT M:i viili Pie Extra InwHiuu, 

Ct) LOftCRETE INDUSTRIES, INC* 

$70 Ottawa AW. Foltaod, Mleh. 





Mathematics Mad a Easy hy 

ROPP'S CALCULATOR 

AND SHORT-CUT ARITHMETIC 

Shews the Answer as Quickly 
ii j n Watch ehovL's the Time to all 
Problems likely to occur in the 
Office, Store, Shop, Dank, Farm, 
or Factory. 

over 2 . md. one Sold 

Ejtpljiscia Mirt d marines every 
principle in Arithmetic, MeehsniC-8, 
and Mensuration. 

PRICES POSTPAID 
Desk S3 ic. Flexible K oratcl Dlnd- 

lag, . . 

Pocket Six*. Art L«a< her bind- 
ing* . JI-D0 

Packer S i te . < ,ic.t ti iid nil i nv' . j it. 5 n 

POPULAR MECHANICS PRESS 

H|!U p.ig JD3 E. D*!ji to St CHICiGD 
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NOTES 
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Car nr a AH Tff«« of Wpldiof 
No Other loslruction Mccdod 

WoldinR is one of oiststuTid- 
ing trJidcH and pm(eRFinn? 
today . Big Opportunities. 
H rft nd TLe*w edi liftn of fa mous 
WELDING h-N CYCLO- 
PEDIA in buok yot? heed tu 
gut Httu-ted. Gives princi- 
ples and jn-urtLcu] nip tin -da, 
dutnilud desc ript ion* ol 
nietuls titid (U]oy», describes 
joints and weld?, meta] 
sj^rnying, nutting, harden* 
inp: 1 etc, (138 pages. II un- 
dred*of illunrrutions. Noth- 
ing elne Like it. iSent post* 
paid for SS or if in l". S. or 
possessions pay postman on 
delivery. \\ rite today , Get 
ymlr copy haw. 
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on a triple butte in an upland valley of the 
Pans mints, Aguerre berry is still working 
his mine, using modem trucks instead of 
the burros with which he originally pros- 
pected the area. 

The abandoned ghost towns of the des- 
ert are disappearing now that new settle- 
ments are being built! lumber being so 
scarce on the desert that old buildings 
have been torn down and carted away by 
those who needed them. On the map, for 
example, the town of Harrisburg is located 
near Aguerr cherry T s mine, yet all that re- 
mains of that rich gold camp today are a 
few heaps of rusty machinery. 

There are dozens of small gold mines 
scattered through the desert hills and em- 
ploying from one to a score of miners, still 
yielding steadily on a small scale. Much of 
the wealth of the Fanamints* many of the 
miners think, remains to he discovered. 

The real treasures of the desert, while 
not yielding such spectacular get -rich- 
quick results as gold, are the great deposits 
of nun-metallic minerals. Tremendous de- 
posits of borax, rare in other parts of the 
world, are found in many of the ancient 
lake beds of the region and the refined 
products are shipped to all parts of the 
world. Thousands of tons of potash also 
are mined. 

Off the beaten paths. Death Valley and 
the surrounding desert stretches are still 
as desolate as ever. Enameled signs at the 
points where dirt roads lead off the high- 
ways carry warnings that the routes should 
not be attempted without adequate provi- 
sions of water, fuel and oil. Mileage signs 
give the distance to the nearest water bole 
and occasionally a traveler finds a posted 
warning: “Poison Water,” 

Even as recently as five years ago a trip 
to Death Valley was a daring adventure 
over twisting sandy roads, %vith uncertain- 
ties and real dangers lurking around each 
turn. Today travel and recreation along 
the surfaced highways are as comfortable 
and safe as elsewhere. 



COur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine, We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope. 
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a lve to ovn , ao h indy 
and economies L m 
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ed b(KAta— drive S row- 
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9 EVINftUDES TO CHOOSE FROM Bh 

Hvmrude (iflrri tin? widcit range ol models, 
from rite lightest, handiest, to the iwifmt, 
mOiit -powerful. All are i im«l for exceptional 
srarting Art,CKJthiie«, reliability. AU offer 
idviArnl Hondfd Power construction , Co-Pilot 
Steering, certified ItCr^-rpn wer. 

m HTO FOR ONLY $29,50 New Elto Cub 

weish-i cmljf £ poundi, only sea n hour 

to rezn. Now, a tampletc line of 6 Bto model) 
— built by iLriitmde — offer otttttwdiftg quality 
atlow cost- Write for frer Evinrude and Elco 
caulogs , Boot UKreciory, BoacdC Motor Selector, 



EVINRUDE MOTORS V 



MilwauJcEF, Wtl. 




UTIUTOR 



TRACTOR S 

fer PLOWING, N SCIHC, aiLTi vatimc, 
PLANTING, MOWING, HAULING, 

T>!-unrdi ,n Uu l*r Ut*TO Tihi 
A idinf *nd Wiltih * f d It H.F, 

WIJTl FOR FACE CATALOG 

UTIUTOR CO. UI * M S? G ; CH, ° 




STtAM ENGINES far tniflll lu-iu 1*1 . ‘I 

rylJndir power pulJini^, iwjuly In niln, mlh boiler 
Fiwpaller uuf burner. 

»o«tel SE^l, oaclllMlD!? lyin'. . . . i'rlr.' $2.04 

Panin £1." extra. M’linpIr'iT «l, :l i 1 ti . 

Model Si- 3 ,. 13 iilfi '- 1 il li C tyb< L - -. I'rlw $ 3-04 
Pa.'itncre win. xtilpi>in({ wt 1 1 lh 

HtacriWI Enfin* 4 fl >m tsi, Italian D. Ci n rimiat,. O 




ENABLES 



ANYONE TO 

[ELD^r 



Now? , b rt e i petrie wcldine, brai- 
In# and MldcrinK Torch, com- 
plete with IVjwhj r unit. uottifJes 
i ami 0»pisH,^. WoFkit In-etantlj 
off ANY Light racket. lio/sii 
thou land and one re pair jobs mt 
JutuElnel! 1 Low Coat on aiumi- 
nttm , i mp. rt eet and other met- 

ai, -. i mf i t fir nsi .1 h to for Auto, 

I'V-ndceand Lady Repairs. and 
liornp renufn— iihtp, factory, 
farm, JqmJtn-r. pherl met- 

aj , r.si ri.j b r-rcJp reptLr-- .Anyone 

h*rid'.r Wlthmlt prei'lulu erperl- 
with tnir riiTjpl v I Mlru-::tl- inn . 

10 - DA V HOME TRIAL 

Write AtOnc-iffnr ?fnr-i-.«nl 1 ritptelqe- 
txrty Lri"? t’rke Offer. VVue enra iry § 
In i t'lmplTi'- Toreh ter 1C dayi at 
purftek, OrBTIPtDD* HitiNnj! ljti: S j-' f Tlf 
PPiWli&liLg iJm to iatmdiMv dt- Writ* 

ELECTRO -TORCH CO. 

2613 - CD Mkhi^anAva.ChlejiaO' 



ELECTRIC , 

Torch. 

1 • i #Wj 






roi THIS 9 "x 3 SOOTH BEHD WORKSHOP PRECISIOH LATHE 




OjMiratM from 
Oi^inpry Lamp 
Socket 

Weight 320 lbs. 



No. 413-YA, 91^* swing by 3 P bed Workshop Bench Lethe with Her + 
ironlal Motor Drive H P. Reversing Molor, Switch, Belts, AdjusiaLIu 
Belt Tension Countershaft And Change Gears , . M ■ ■ • 



$11700 



W ITH these easy payment terms you can now have this 9* Workshop 
Back-Geaied, Screw Cutting Lathe for immediate use in your own 
shop. Yon receive the lathe directly on payment of $15 down- Then 
you can he doing all the many machining iobs this Precision lathe is 
capable of handling. Yon deal only with ns, and through no finance 
company or bank. Write for details r and see how simple it is to install 
a South Bend Metal Working Precision Lathe. 

This one Universal lath# makes your atop complete, It handles machining jeba of 
practically all kinds: drilling. turniTtq, boring, reaming-, cutting screw threads, lacing, 
miltin g, tilin g, in aleM, iTOQ, Wood, plastics, et-C. 

Cth«r fsaturw Include: Automatic Longitudinal Sctaw F«*d to Carriage, hole 
through Spindle takes CoUeEa up to '-i'. Tails tock has set-over lor taper luriung, 
rnicremetar graduations on compound rest and cross fend sciews. Takes 3-S attachments 
for milli ng, grinding, draw-in collet chuck work, taper work, and many dthor jobs- 






LOW EASY 
PAYMENT PLAN 



*15 Down Payment 
insures immediate 
Delivery to you. 

You pay balance at 

$5 a Mo. fur IS Mos- 

AU payments made 
direct to Factory, 

• 

You get the same 
lathe that is installed 
by these firms; 

Caterpillar Tractor Co. 

Bell Telephone Lab*. 

Ford Motor Co. 

National Cash Rn 3 iityr C-P. 
Standard Oil Co. 

Frlgidalrc Corp. 

General Motors Corp. 

Pan-American Airway* 

U. S. Government 

• 

INSIST— 

on These Features: 

1. Hand sera ped V-way* 

2 . Prtthlon Machine Cut 

Steel Gears 

3. Precision Lead Strew 
Cuts Threads * to 112 
per inch 

4. All Steel and Iron Con. 
StPhCt I on 

5. Ball Thrust Bearing 

G. Reverse for right .. nd 
left threads and feeds 




15 



Easy payment terms also available for other sires of South Bead Lathe* — -9^, 11", 13*, 
d 16* swing. bed lengths 3 r to 12', Motor and Co Lin! via h aft Drive. &05 to JL5Q0. 



SOUTH BEND LATHE WORKS 

63iJ. Daet Media DJI St., South Bend, Ind,, U.S.A. 



SEND COUPON FOR THESE BOOKS 



SOUTH BEtfD LATHE WORKS 

63B E. Madia o n St. , South Bend , Ind . , U S. A. 

□ No, 46-A, 9* Workshop Catalog, Free 
Q No. lO-G, Ea*y Payment Plan, Free 

□ No. 14-LB, How to Ana a Lathe, 36c 

Class of Work 

Name .... .,. ... 

Address , 

City , , * . Stale. 



Catalog Ho. 46-A — 

Show* the 9* Workshop 
Lslhe in 3‘. 3 4' and 

4 ? z bod ler.gtha, & drive** 
Easy Payment Plait — - 
Explains South Bend 
easy Pay meat Terms. 

How to Run 3 LntHe — 

Inter ostia g Inf or motion da 
In the practice. 1&0 pages, 

350 1 11 uitr aliens. 



SOUTH BEN Ufpju&Uum LATHES 



^RINTtTJ m POPULAR MECHANICS PRESS, CHICAGO, ILL., V 9, *■ 





FISH 



FACTS 



E R 

ADVAMCING the VALUE 



Of the UNISTEEL BODY by FISHER 








STEEL boot 
NWRiRfENfttm 
*ITN STEEL 



SUflT P 5 iT£ CLUS 
ALL iN jjsf 



iTEEL 

PlSAAFIi 



STfiLCLFAL 



DlfT* lhH« 
STttL DpCftHUtCtt 
I HH&L&lrjkEIHW ' 



STEEL HQOEEB 



S r FEL FiCO? 

■ftUDE D ‘N) EC.: 
*lfM «J5>T 



AT the dawn of each new aulomo- 
±\. live year, thousands look first 
to the new Body iiy Fisher as a 
puttie to what's what in tine ad- 
vancement of raotori 
and safely. 



'Tfie Smart Buy of *39' 



11 g luxury 



Quite naturally, this puts higher 
craftsmen face to fare with uu an- 
nual obligation* They can never 
"let w r ell enough 
al one . " Th ey m u st 
be constantly im- 
proving, contin- 
ually finding new 
ways to add new 
security, comforts 
an d co n veni e nces 
to the Uni steel 
Body by Fisher. 

Just consider how 
faithfully they 
have followed this 
credo for 1939. 



STEEL. 

CROSS-BOWS 



ST EH 
MOF RAILS 



STEEL 

TURRET TOP 



TWO ■jTLJL KltlU 
WtLSEDTO FTSU 
CENTER PIUAS 

■=?? 



S EEL RFAR 



E PCD HP ACISG 



STEEL CAD55 
u EMBERS 



PANELS 



easily controllable, and added to *afrlv 
by increasing 3 8s raniie of ^ id hi lit a . 



A SURE STfiN in tar bhyen of 
tno rr. jtifrty, mmfitrl utul srvi-C 
for their mf*r**r— the famed Rruiy 
ty Fit her emblem tnarkt nn^fn 
pftjltir tvtiu* in IVjW, v.'cjrurj.i all 
of fi»?w Cemtni MitUum car.* 
uj hutittg every artvaatagr., both 
familiar and Flfif. that i/«m 

tHOSl /<in|HF|t$ htniy cm/fj- 

Hitq /iui-ir cuni'iHitl. 



In fact, throughout — 
Turret Tup, through 



They have re- 
styled the Uni steel 
Body by Fisher 
from cowl to (ai l-Iight with a new 
streamlined beauty that is now com- 
pletely graceful, without one jarring 
note. They have enhanced the famed 
solid security of its 
II ui steel construction 
with more solid door 
supports and numerous 
other refinements; made 
its famous No Draft 
Ventilation even more 



from seamless 
sound-, heat-, 
and cold-proofed insulated steel panels 
to solid steel floor- — you'll find abun- 
dant new comforts, luxuries and greater 
safely in the new 1939 Unisteel Body 
by Fisher. 

So there s more reason now than ever 
to f pirk the ear with Body by Fisher." 
It adds a new value to all General 
Motors cars — the only 
cars that have Unisteel 
Turret Top Body by Fisher. 



ON fl i;> mi \] , Motors cars uni.Vj. i iikvmui i:t . 



PONTIAC * CIUOSMOBILE . Jit IUK . LASALLE - CADILLAC 







FOK WOKE PLEASURE 



Copyright 1959, Liggett & MVEas Topacgo Co 



